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THE NATIONAL ASSOCIATION AND ITS OFFICERS. Pa.; H. D. Critchfield, Mt. Vernon, Ohio; Hugh Dough- 


The National Independent Telephone Association of erty, Bluffton, Ohio; E. B. Fisher, Grand Rapids, Mich. 
the United States of America was organized in Chicago The third national convention of the Association was 
on May 27, 1897. At this time the independent telephone also held in Chicago, on June 26, 27 and 28, 1899. Like 
movement had begun to assume large proportions and it the preceding two meetings, this was a very large and 


seemed desirable to have 
a national organization 
for the mutual benefit of 
exchange men and manu- 
facturers as well. 

Mr. James E. Keelyn 
was the Association’s 
first president, but after 
the preliminary organi- 
zation was made perma- 
nent he resigned his posi- 
tion, and the present in- 
cur Hon. James M. 
Thomas of Chillicothe, 
(Yhio, now of Cleveland, 
Wes unanimously elected 
e ident, and W. J. 

* -y of Ft. Wayne, Ind., 
secretary. At this meet- 
ing of the Association a 
permanent organization 
was effected, and it was 
decided to hold the first 
national convention in 
the city of Detroit, Mich. 
This convention, which 
was held on June 22 and 
23, 1897, was a very large 
and enthusiastic one. 
Telephone men from 
nearly every state in the 
Union, and representing 
every phase of telephone 
operation and manufac- 
ture, attended. The offi- 
cers elected for that year 
were: President, James 
M. Thomas; first vice- 
president, H. C. Ewing; 
second vice-president, E. 
K. Hines; third vice- 
president, Thos. Fricker; 
secretary, W. J. Vesey; 





enthusiastic one. For 
that year the following 
officers were elected: 
President, James M. 
Thomas, Chillicothe, O.; 
first vice-president, Chas. 
Flower, Detroit, Mich.; 
second vice-president, I. 
A. Lumpkin, Mattoon, 
Ill.; third vice-president, 
Geo. T. Hewitt, Cedar 
Rapids, Ia.; secretary- 
treasurer, S. P. Sheerin, 
Indianapolis, Ind.; first 

~assistant secretary-treas- 
urer, Geo. W. Beers, Ft. 
Wayne, Ind.; second as- 
sistant secretary-treas- 
urer, S. E. Wayland, 
Wilkesbarre, Pa. The 
advisory board was 
changed somewhat at 
this meeting and made 
up as follows: James M. 
Thomas, Chillicothe, O., 
S. P. Sheerin, Indianapo- 
lis, Ind.; H. D. Critch- 
field, Mt. Vernon, O.; E. 
B. Fisher, Grand Rapids, 
Mich. ; Hugh Dougherty, 
Bluffton, Ind.; H. C. 
Young, Columbia, Pa.; 
W. E. Seaton, Ashland, 
Ky.; W. H. Durin, Cedar 
Rapids, Ia.; T. W. Sen- 
nott, Chicago, IIl. 

The fourth annual con- 
vention of the Associa- 
tion, which was the best 
attended, was held in 
Cleveland, Ohio, June 12, 
13 and 14, 1900. At this 


convention the following 


JAMES MILTON THOMAS, 


first assistant secretary, Geo. W. Beers; second assistant officers and advisory board were elected: Officers: Presi- 
secretary, D. C. Dow; treasurer, L. A. Carr. dent, James M. Thomas, Cleveland, O.; first vice-president, 

The second annual convention of the Association was H.C. Young, Columbia, Pa.; second vice-president, C. E. 
held at Chicago on June 30, July 1 and 2, 1898. The person- Stinson, Rochester, N. Y.; third vice-president, H. F. 
nel of the officers was very little changed. S. T. Slade was Teachout, Des Moines, Ia.; secretary and treasurer, S. P. 
elected second vice-president and J. B. Ware third vice- Sheerin, Indianapolis, Ind.; first assistant secretary, R. F. 
president. The offices of secretary and treasurer were Johnson, Saginaw, Mich.; second assistant secretary, Sam 
combined. To this position W. J. Vesey was elected. E. Wayland, Wilkesbarre, Pa. Advisory board: James M. 

At this meeting the following men were elected as an Thomas, S. P. Sheerin, Hugh Dougherty, E. B. Fisher, 
advisory board: James M. Thomas, Chillicothe, Ohio; W.H. Durin, W. B. Seaton, Geo. W. Beers, H: D. Critch- 


W. J. Vesey, Ft. Wayne, Ind.; H. C. Young, Columbia, 


field, Sam. E. Wayland. 








THE COMMON BATTERY 
EXCHANGE AT BELLE- 
FIELD, PA. 


The telephone system _ re- 
cently installed by the Pittsburg 
and Allegheny Telephone Com- 
pany of Pittsburg is one of the 
largest independent telephone 
systems in the United States. 
It is worked on the central bat- 
tery plan throughout and has 4 
total installed capacity of fully 
7,000 lines, with an ultimate 
capacity of considerably over 
16,000 lines. The main ex- 
change is located at the corner 
of Seventh Avenue and Foun- 
tain Street, in an up-to-date 
office building of stone, built by 
the company with special con- 
sideration for its adaptation for 
a large exchange. In connec- 
tion with the main exchange 
there are six branch exchanges, 
all of which are located in vari- 
ous parts of the city of Pitts- 
burg and the adjoining towns, 
these also being in buildings 
built especially for the purpose 
by the Pittsburg and Allegheny 
Telephone Company. 
The main exchange is a mul- 
tiple switchboard with a pres- 
ent capacity of 4,080 lines and an ultimate capacity of 
5,400 lines. The six branch exchanges all have multiple 
switchboards and are of present capacities ranging from 
240 lines to 1,200 lines and of ultimate capacities ranging 
from 1,200 lines to 3,000 lines. All of these exchanges 
are built by the Kellogg Switchboard & Supply Company 
of Chicago, and installed by them for the Pittsburg and 
Allegheny Telephone Company. 


POWER PLANT, BELLEFIELD EXCHANGE. 


OPERATORS’ ROOM, BELLEFIELD EXCHANGE, 


It is the purpose of this article to describe somewhat 
in detail one of the branch exchanges, the particular one 
being that known. as the Bellefield exchange. This ex- 
change employs a switchboard of the Kellogg “Universal” 
type. The board is shown in Fig. 1 and consists of two 
sections equipped for 240. subscribers’ lines, 20 outgoing 
trunk lines and 20 incoming trunk lines. Each section 
has four panels and two operators’ positions. The first 
position of the first 
section is an incom- 
ing trunk position, 
equipped with 20 in- 
coming trunk lines and 
with multiple jacks. 
The second position of 
the first section and 
the first position of the 
second section are 
equipped with answer- 
ing jacks and rotary 
signals for the local 
lines, and also with 
jacks for twenty out- 
going trunk lines. 
These two posi- 
tions are also equipped 
with multiple jacks. 
The second position of 
the second section is 
blanked for future 
growth. 

Each operator’s po- 
sition is provided with 
10 pairs of plugs and 
cords with combined 
ringing and listening 
keys and with two 
supervisory lamps for 
each pair. The frame- 
work of the switch- 
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board is of structural iron, firmly revited together. On the 
back of the iron legs of each section are provided connect- 
ing racks, to which all of the local wiring of the section is 
led. A better idea of this connecting rack may be had 
from Fig. 2, which shows the rear view of the switchboard 
with panels removed. This connecting rack is of maple 
and is shown at the bottom of Fig. 2. 

The connecting clips, which are of brass, extend 
through the connecting rack, and to the inside terminals 
are led all local wires from the answering jacks, signals, 
etc. The line wires, that is, the wires from the distributing 


board, are led in 21-pair cables to the other side of thesé 
These cables are visible in 


connecting rack terminals. 


REAR VIEW OF SWITCHBOARD, BELLEFIELD EXCHANGE. 


the cut. The front side of the connecting racks is access- 
ible by the removal of the front panels of the switchboard. 

Immediately above the connecting rack are shown the 
fuse blocks, which carry all th= fuses of circuits needing 
protection, and immediately above these are shown super- 
visory relays, which are of the iron clad type and serve to 
operate the supervisory lamps, as will be described later. 

The drop, jack and signal wiring occupies the space 
above the supervisory relays, and above this is the shelf 
for the multiple cables. In the roof of the switchboard is 
carried the electric light and power wiring, this being of 
okonite carried in porcelain cleats and clearly shown in 
Fig. 2. 

The operation of making a connection between two 
local subscribers’ lines is as follows: 

The subscriber calls by merely taking his receiver 
from the hook. This call is registered at the central office 
by a rotary visual signal in front of one of the local opera- 
tors, who answers by inserting one of her plugs into the 
corresponding answering jack. Having learned the num- 
ber of the subscriber called for. she inserts the correspond- 
ing plug into the multiple jack corresponding to his line 
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and operates the ringing key. As soon as the operator in- 
serts the calling plug into the jack of the subscriber called 
for, the supervisory lamp corresponding to the calling 
plug used is lighted and remains so until the subscriber 
answers the call. Both lamps remain extinguished while 
the conversation lasts and the operator has no cause for 
listening in. As soon as one of the subscribers hangs up 
the lamp of the corresponding plug is lighted, and as soon 
as both lamps are lighted the operator knows that both 
subscribers have finished talking and that the connection 
is no longer desired. 

If the cali was for a subscriber in another exchange 
the answering operator would notify one of the incoming 
trunk operators at that exchange by an order wire circuit 
of the connection desired, and would then complete the 
connection with a circuit trunk line leading to that ex- 
change by means of her connecting cord, used the same 
as if the trunk line were the line of another subscriber. 
The operator of the incoming trunk section of the other 
exchange then completes the connection between the 
trunk line and the subscriber called for in the ordinary 
manner. 

When the subscribers hang up their receivers the 
operators are notified of the fact by means of supervisory 
lamps on the key shelves in a manner which completely 
avoids any confusion between the operators and at the 
same time absolutely prevents the tying up of a sub- 
scriber. 

In Fig. 3 is shown the power plant of this exchange. 
The power machines comprise one two-horsepower Wag- 
ner alternating current motor, adapted for 60 cycles and 
104 volts; two three-fourths-horsepower Roth generators 
belted to a double crowned pulley on the motor and de- 
signed to give direct current at a suitable voltage for 
charging storage cells. These machines, as well as the 
ringer, are mounted on a px ver table having mahogany 
paneled sides, as shown. 

The rheostats and starting boxes are mounted on the 
sides of the power table panels, so as to be within easy 
reach and completely protected from dust. 

The power switchboard shown is composed of a slate 
slab mounted in an iron framework. It contains two 
I. T. E., under and over load circuit breakers, two 90- 
ampere single-throw, double-pole switches, five 90-ampere 
double-throw, double-pole switches, one Jewel ammeter, 
reading to 75 amperes and having six shunts, and one 
Jewel volt-meter, reading to 150 volts. Beside the above 
apparatus all heavy fuses, voltmeter and ammeter switches 
and like apparatus are also mounted on the power switch- 
board. 

At the right of the power switchboard is shown a cabi- 
net of mahogany finish, containing a fuse board, which is 
of slate and which carries all fuses in the leads to the re- 
peating coils. The repeating coils are mounted also in 
the right hand portion of the cabinet, there being one of 
these for each pair of cord circuits. 

The storage battery consists of type J-4 cells in J-7 
tanks, manufactured by the American Battery Company 
of Chicago. 

The line cables enter the building and terminate in 
Cook cable heads provided with arresters, and from those 
the line circuits are led in 21-pair cables to the line side 
of the distributing frame. From the switchboard side of 
the distributing frame the lines are carried in 21-pair cables 
to the switchboard sections, where they terminate on the 
connecting rack, as before described. 

The distributing board is built of structural iron and 
is provided with easy means for cross-connecting, all 
jumper wires being tinned copper wire covered with silk 
and an outside braiding of cotton and thoroughly impreg- 
nated with beeswax. 

The subscribers’ wall telephones for this exchange, as 


(ConcLUDED on Pace 13.) 
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PROGRESS IN INDEPENDENT TELEPHONY. 


BY KEMPSTER B. MILLER, 


It is hard to realize that the 
whole art of telephony has de- 
veloped in the last quarter cen- 
tury and that the independent 
movement had its beginning 
well within the last decade. 

In 1893, at the expiration of 
the fundamental Bell patenc, 
there were a few enthusiastic 
persons who had the hardihood 
to enter the field in opposition 
to the Bell Telephone Company. 

At that time about the only 

+ thing known to be open to pub- 

‘lic use was the magneto tele- 

phone and it was the intention 

of the pioneers in independent 

telephony to use this for both 

transmitter and receiver. The 

automatic hook switch, that apparently trivial, but after 

all, wholly indispensable adjunct to a telephone instrument, 

was covered by broad patents to Roosevelt and to Wat- 

son, and over the entire art of switchboards there hung 

a cloud of patents only equaled in its density by the 
cloud of ignorance in the independent ranks. Brno: 

With some 2,500 patents covering the telephone art, 

most of the better ones owned by the American Bell Tele- 
phone Company, there did not seem to be a single ave- 
nue of escape from the monopoly which had so long held 
sway over the industry. In addition to this the Bell com- 
pany controlled nearly all of the practical knowledge on 
the subject and the then struggling independent concerns 
were not able to pay the salaries necessary for the em- 
ployment of men capable of coping with their greater ex- 
perience and knowledge. 
__ Notwithstanding this, many private lines were estab- 
lished, using magneto transmitters as well as receivers, and 
a few exchanges installed with the same instruments. 
Some of these exchanges had as many as one hundred sub- 
scribers, and when the crudity of their switchboard is con- 
sidered, it is surprising what good satisfaction they gave. 
The devices for alternately switching the talking and sig- 
naling apparatus into circuit were in most cases semi-man- 
ual affairs, the so-called automatic feature being dispensed 
with on account of the patent situation. 

The lines were almost invariably of iron and grounded, 
and as the towns in which these exchanges were installed 
were not in most cases bothered with electric lighting sys- 
tems or electric railways, no great amount of trouble was 
experienced from noises on them. The transmitters were 
too weak to ¢vive much cross-talk. 

Of course, really long distance telephony was out of 
the question, but these early lines and exchanges, bad 
though they were, served their purposes well. They gave 
the people an easy means of communication with their 
neighbors and they were the means of gradually openi1 
the eyes of the public to the greater possibilities ahead. 

It was not long before the independent situation as- 
sumed a brighter aspect. The invalidation of the Edison 
carbon transmitter patents, and the evident unsoundness 
of the Berliner patent, threw down one of the barriers to 
good telephone transmission and the public was not long 
in taking advantage of it. Shortly after this, the Roose- 
velt patent was declared invalid as a result of a suit against 
an infringer; and the Watson patent was proved to have 
expired by virtue of a forgotten Canadian patent to Wat- 
son, which had previously expired. A decision in a suit 
against an infringer of the Watson patent was at the 
same time pending, and this decision rendered shortly 
afterwards, gave the famous patent a further quietus by 
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declaring that it had never been valid on account of a 
lack of invention involved. 

The three essential elements of a good telephone, 
receiver, transmitter and automatic hook switch, were then 
thrown open, except as covered by detail patents, and the 
public breathed freer. 

To trace through the vicissitudes of the patent situa- 
tion in detail would be interesting, but, perhaps, unprofit- 
able. Some patents have expired, others have been de- 
...ved mvaud by the courts, and coupled with these ta, 
the independent telephone men have invented many new 
ways of accomplishing results without infringing any ex- 
isting patents. These factors have made it now possible 
and practical for independent people to build, completely 
equip and operate telephone systems, either large or small, 
without infringing any of the rights of the American Bell 
Telephone Company. 

With the clearing of the patent situation has come 
a better class of financiers and engineers into the inde 
pendent field; some of them having grown up and de- 
veloped with the field, and others having come into it by 
virtue of its brighter prospect. 

The progress -in* independent telephony from the 
engineering standpoint has been truly phenomenal when 
the shortness of the time and the difficulties of the task 
are considered. 

Until a recent date, all of the large independent ex- 
changes have been forced to’ bé content with transfer 
switchboards. Within less than three years, however, the 
multiple switchboard has become available and now nearl\ 
all the exchanges that are large enough to make it ad 
vantageous are being equipped with them. 

The Bell company does not own or control all of the 
so-called central battery or centralized energy systems, an‘t 
many such switchboards are now being installed on this 
plan. These give a more economical means of giving good 
telephone service than the old system wherein the local 
batteries were used, and readily lend themselves to auto- 
matic signaling. The two-lamp system of supervisory sig- 
nals in connection with central battery exchanges, is also 
available to the independent user. In this system there are 
two miniature incandescent lamps associated with each pair 
of plugs at the exchange and one of these lamps is lighted 
whenever the subscriber to whose line the corresponding 
plug is connected hangs up his receiver. In this way an 
operator is always kept informed as to the condition of any 
two connected lines and the necessity for her listening in 
on a conversation is almost completely done away with. 
This system of supervisory signals makes possible a re- 
duction in operating expenses of about twenty-five per 
cent in comparison with the old method of using clearing- 
out drops. There are several independent exchanges so 
equipped wherein one hundred and fifty subscribers are al- 
lotted to each operator. One of these in particular having 
about fifteen hundred subscribers is in an exceedingly busy 
town and yet the operators have no trouble in properly 
handling the connections. 

It has been the general opinion that the Bell com- 
pany controlled all systems wherein miniature incandescent 
lamps were used for line signals; but a system has re- 
cently been developed and is now on the market which 
places this very desirable feature at the disposal of in- 
dep-.adent telephone users. 

A few years ago the building of a large independent 
telephone system possessing all the advantages required 
by modern telephone service would have been a task which 
almost any individual might well have hesitated to under- 
take on account of the many devices rendered unavailable 
by the patent situation. By the concerted effort of many 
workers, however, this has been accomplished. 

The indefatigable work of the manufacturers, finan- 
ciers, engineers and patent lawyers have gradually brought 
within the reach of the independent users a full line of 
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efficient telephone instruments, multiple and divided switch- 
boards, trunking systems, central battery systems, auto- 
matic signaling and lamp line signals. It is, therefore, 
possible to build independent systems of telephony which 
are modern and just as capable of giving good service as 
those of the Bell company. It should certainly be a 
matter of gratification among the independent people to 
realize that the largest telephone exchange switchboard in 
the United States, and probably the largest in the world, 
was designed, built and installed by an independent manu- 
facturing concern, and is now in use by an independent 
operating concern. 

The growth of the independent telephone industry is 
scarcely realized by those who have grown with it, and 
certainly not at all by those not in the business. There are 
to-day between thirty-five hundred and four thousand 
independent exchanges in the United States, these rang- 
ing in size from that at Cleveland, Ohio, which now has 
installed switchboard capacity of over ten thousand lines, 
down to the many little village exchanges having perhaps 
ten lines. These with the vast number of private lines and 
private exchanges, employ in the neighborhood of 1,700,- 
000 telephones. 

The independent movement has not only brought 
about cheaper, but better and more universal telephone 
service to the country at large. Cheaper, because the in- 
dependent companies could and would operate for less 
money. Better, because of the fierce spirit of competition 
it brought with it. (If it has done nothing better than to 
tear the Bell company out of its rut, its existence has 
not been in vain). More universal, because it reached 
hamlets and farm districts to which the old company did 
not see fit to extend. 

It has also helped to prove—and this is a fact of very 
wide-reaching interest—that after the broad patent con- 
trolling an entire art has expired, no.number of detailed 
patents can alone serve to maintain the monopoly. 





TWENTIETH CENTURY POSSIBILITIES. 
BY EDWARD E, CLEMENT. 

The arts make civilization. Civilization makes the 
highest human happiness. Hence the development of the 
arts means the development of happiness. 

All arts have been developed during the past century 
to a greater degree than in all previous time and their most 
wonderful development has been in the last three decades. 
Discovery has followed discovery, invention has followed 
invention, but instead of a wonderful world exclaiming 
that possibilities of further progress are exhausted, it 
holds its breath and wonders what is next to come. 

Although we are standing at one of the points arbi- 
trarily determined by men for their own convenience, this 
beginning of a new century is really a most critical, im- 
portant and wonderful period for reasons that have noth- 
ing to do with chronology. To realize this it is only neces- 
sary to consider the startling nature of the most recent 
works of men. The printing press was wonderful, the 
steam engine was a magnificent production, and between 
them they have advanced the: race in a degree difficult to 
conceive; but they are strictly material inventions after 
all. In the latter half of the nineteenth century men’s 
minds have shown a strong tendency to go beyond the 
material. Our great discoveries boldly play with the 
higher manifestations of force, like Tesla’s currents; they 
render the body transparent to the eye by subtle rays; 
they move a key in one place and a needle answers a hun- 
dred miles away; they wind a coil about a mountain to 
listen to sounds from the sun; they plan to send thousands 
of horsepower through the upper atmosphere, generating 
itin one place and utilizing it in another, passing it over 
the heads of unheeding people, with no means of trans- 
mission except the empty air, and they discover probable 
evidences of civilization—possible efforts at communica- 





Selophowmy~ 


tion—in a sister planet, and boldly discuss means to answer 
across space. In short, men commonly think of things 
to-day that but few dreamed of, and they in a visionary 
manner, fifty years ago. 

With this tendency in evidence so strong, and the 
magnificent educational means we have now all over the 
world, we have a right to expect that we shall witness 
things in the near future to make the experiences of the 
past seem crude. There is no reason, for instance, why 
the old fairy story of the two princes who parted in a wood 
should not come true. Each had a silver knife, and they 
exchanged with each other, as each knife would reflect 
its own master’s thoughts, and the two princes were thus 
able to communicate. It seems a foregone conclusion that 
some means of syntonizing receivers and transmitters wi!l 
be found in wireless work, so that the makers wiil send 
out instruments in pairs “tuned to each other only.” If 
these can only be gotten into portable shape every traveler 
every business man, every household, will use them for 
short-distance service at least. Wireless telegraphy wiil 
also be accomplished, and that not by such crude means 
as parallel wires or enormous static plates. Hertz waves 
may serve as the medium of transmission, or some form 
of radiation we do not recognize now. The principal diffi- 
culty will be in regard to the receiver. A continuously 
agitated or rotated coherer might be used, but the instru- 
ment has yet to be made. There is no question but long- 
distance transmission between far distant cities, like New 
York and San Francisco, will be accomplished, but more 
important than such far-reaching connection is the proba- 
bility of service in a number of cities being commonly 
given in any of them without “long-distance” or heavy 
special trunk lines. Cities like New York, Boston, Phila- 
delpnhia and Baltimore will give regular city service for all 
these cities to subscribers in any of them without heavy 
expense or extra trouble. If considered desirable it will 
undoubtedly be found possible to talk from New York to 
London through submarine cables, and with a toll that will 
make the cable telephone much cheaper than a slow cable 
telegraph. The same invention that makes cable telephony 
possible, however, will doubtless render it possible to work 
the telegraphic cables multiplex and with rapid automatic 
machine transmission, which will make cabling across the 
Atlantic as common as wiring from Washington to New 
York, and as cheap. 

In telephony proper, as we know it, there will be many 
changes. The switchboard of to-day is a crude conception. 
Cords are clumsy connectors and inefficient. The board 
of the future will doubtless have operators, but. they will 
have keyboards, and when an operator works the proper 
keys a switching machine will do the rest. It seems 
doubtful that receivers will be held to the ear in the 
future, except for secrecy. When so held they will have 
no cords, but will be separate mechanical units. Trans- 
mitters will doubtless change materially. The ideal tele- 
phone of the future will be a concealed device, contained in 
a statuefte or other article of adornment, so sensitive that 
you will-address your remarks to it and receive its replies 
as if it were another person, without more than perhaps 
slightly bending toward it. The principal problem here, 
of course, will be to prevent the instrument from catch- 
ing up all sorts of confusing sounds from other sources 
than speech. 





The greater the number of other individuals with 
whom it is possible for a telephone subscriber to com- 
municate, the greater the value of the telephone service 
to him. 





The telephone is as much a necessary part of com- 
mercial machinery as the railroad, the mail or the tele- 
graph. 
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TELEPHONY, HERE AND ELSEWHERE. 
BY HERBERT LAWS WEBB. 


Take a dozen or more infants 

* of any particular nationality, say 

American. Before anyone of 

them is much beyond the age at 

which puppies open their eyes, 

transplant all but one of them 

each to a different country, and 

let each grow up to man’s es- 

tate in that way. Then note the 

results, and you will have some 

highly interesting results and 

, comparisons to note. “Foster- 

NES; i mothers bring up strange fam- 

ilies,” and sometimes the foster- 

mother does better by the infant 

than the real parent. With the 

telephone, however, this has not 

been so. Nowhere has the tele- 

phone spread and prospered as 

it has in America, the land of its birth, and in no other 

country does the telephone service at present show any 

signs of attaining the remarkable development that has 

set in among most of the large American telephone sys- 
tems during the past five years. 

The telephone is now close on a quarter of a cen- 
tury old—old enough to have made a record for itself and 
to have given a pretty fair indication of what its future may 
be expected to be. It is interesting, at the dawn of a new 
century, to look over that record, and take a glance at the 
indications for the future, in all the different states in 


which the telephone has been called to do its daily work. 
The telephone is peculiar among inventions in many 


respects. It absolutely founded a new industry, and an in- 
dustry not confined to any one locality or to any one coun- 
try, but available for exploitation in every town on the 
globe. The telephone speaks all languages and the life of 
all towns is much the same; or, at any rate, however much 
the life of towns in different climes may differ in details, 
the lowest common denominator of all towns is human 
intercourse for commercial and social purposes. The tele- 
phone, like Minerva, from the brain of Jupiter, came into 
being a complete and absolutely novel instrument, fully 
equipped and ready for its life work. Once it had been 
shown that the telephone was capable of the electric trans- 
mission of human speech it was easy, with existing ap- 
pliances, to build a telephone exchange, and it was as easy 
to build a telephone exchange in London, Berlin, St. 
Petersburg or Pekin, as in Boston, New Haven, New 
York or Chicago. No other invention, not even excepting 
the locomotive, ever had a world-wide and immediately 
available field before it as did the Bell telephone. 

Naturally there were hundreds of willing hands ready 
to plough this field, and almost as soon as stay-at-home 
Americans had begun to organize telephone exchanges in 
the United States, adventurous Americans had set forth 
to telephone Europe and other parts of the world. Some 
of these pioneers waxed wealthy and went up in balloons, 
others came home by the ordinary methods of traveling— 
without much wealth, but with interesting experience— 
others cast anchor in the foreign havens they drifted to 
and prospered, and some caught the taste for exploiting 
and made profitable use of it in succeeding developments 
of the electrical industries. If a convention were gathered 
of the telephone pioneers of twenty-odd years ago, the 
proceedings would be entertaining beyond those of most 
conventions, but they could scarcely be published, since 
many people have such sensitive feelings. For example, 
a favorite story of one pioneer, who had the telephone 
rights for a certain country, whether European or, as 
the telegraph men say, “extra-European,” does not matter 
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here, relates how, when negotiating with the government 
officials for a concession, the government officials being 
inclined to make a government monopoly of the telephone, 
but not quite able to screw their courage up to deciding on 
that course, he took particular pains that at all the tele- 
phone experiments at which the officials were present, the 
apparatus should work very badly. As a natural result the 
officials were timid about committing their department to 
the exploitation of an instrument that performed so poorly 
and promised so little, and they cheerfully reported in 
favor of a concession to the company. Years later, under 
the glowing influence of a good dinner, which he could then 
well afford, Mr. Pioneer admitted to a high official that 
at those famous experiments the telephone had not worked 
quite as well as it could have worked, and by that admission 
extinguished forever his chance of being decorated after 
the fashion that commonly falls to the lot of distinguished 
pioneers in commerce and arts in certain European—and 
extra-European—countries. There are other stories— 
but this article started out to be retrospective and not 
merely anecdotal, and the stories had better wait for the 
pioneers’ convention, to be told properly by their heroes. 

The pioneers very generally ran up against the diffi- 
culty encountered by the gentleman whose artless maneu- 
ver has just been referred to—a government monopoly in 
telegraphy. In every European country the telegraph sys- 
tem is a government monopoly and the telephone was 
promptly regarded as a rival to the telegraph. At the 
advent of the pioneers the telegraph officials were afraid 
of the telephone as a commercial proposition, and, like the 
donkey of the fable, they were afraid of it in two ways. 
If they left it to private enterprise, they were afraid it 
might develop into an active competitor of their telegraphs, 
and if they took it up themselves, they were afraid it might 
not become active at all, but involve them in unprofitable 
expense. So the governments, for the most part, adopted 
a middle course; they left the telephone to companies to 
develop, but with a stout string tied to it so that should 
it be successful it could be hauled into the government 
telegraph camp. The one notable exception was Germany. 
With true Prussian promptness of decision and singleness 
of purpose the Berlin officials took the telephone from the 
very beginning as a government monopoly and no patent 
on the telephone having been allowed in Germany, there 
were no complications of any sort. In the German Empire 
the pioneers had no field for their activities and no private 
dollar has ever been made out of supplying telephone 
service in Germany—nor public one either for that mat- 
ter, as the policy of the Imperial Postal Department has 
been to operate the service as an adjunct of the post office 
and telegraph department for the benefit of the public at 
low rates, without strict regard to working expenses. 

In England, as everyone knows, the government mon- 
opoly in telephony was confirmed by the courts, which de- 
cided that the telephone was a telegraph within the mean- 
ing of the Act of Parliament, which constituted telegraphy 
a monopoly of the government. The British Post Office, 
having scored this point, lacked the courage to set to work 
and develop the telephone as it had developed the tele- 
graph, but issued licenses to telephone companies exacting 
a royalty of ten per cent of all revenue from exchange and 
toll line business. Capital was readily found, numerous 
companies were organized, and the pioneers did well in 
Great Britain. The telephone industry, however, has been 
greatly checked in its development by the vacillating policy 
and unreasonable restrictions‘of the government. The 
ten per cent royalty is an excessive tax on the telephone 
subscriber, as he necessarily has to pay it, and apart from 
that, the Post Office has so deeply repented having spurned 
the opportunity of taking up itself the development of the 
telephone that—officials are only human beings after all— 
it has harassed and circumscribed its licenses in numerous 
ways, and is now, after twenty years, when the licenses have 
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still but ten years or so to run, about to go into open com- 
petition with them in London and is encouraging competi- 
tion by the municipalities in other towns. The history of 
telephony in Great Britain would fill, and in fact does fill, 
volumes, since much of it is contained in various weighty 
blue books, but it is aptly summed up, as Sir William 
Preece put it the other day when he described the course 
of the telephone since the decision just referred to, as hav- 
ing been the object of a long-drawn-out triangular duel 
between the public, the Post Office and the telephone com- 
panies. The Post Office, or rather its master, the Treasury, 
again like the poor animal so sorely tried between the two 
haystacks, has never been able to make up its mind either 
Lo buy up the companies or loyally to support them, but 
after taking a peck at the cherry by taking over the trunk 
lines a few years ago, is now spending the public money— 
to the tune of two millions sterling—in the wasteful pro- 
ceeding of building a competing system. 

All this is a pity—for the honor of the telephone— 
because Great Britain offers a splendid field for the tele- 
phone. A populous and wealthy community, with many 
large cities separated by comparatively short distances, 
trade, industry and social relations at a high point of 
activity—no better field for a splendid development of the 
telephone exists outside of the United States, and without 
all the restrictions and obstacles that have proved so 
heavy a handicap to the industry, the United Kingdom 
would have bid fair to rival the United States, proportion 
ately, in telephone development. As it is, there are not 
much more than one-fourth the number of telephones in 
use in Great Britain that there are in the United States, 
and Greater New York has nearly four times as many 
telephones as London with half London’s population. 
However, in spite of conditions that have generally made 
for hindrance and not for progress, the telephone has been 
better developed in England than in any other European 
country, except Germany. In Germany there is a larger 
number of telephones in use than in England and the 
systems of the large cities are bigger than those of the 
large English cities, Berlin leading London, for example, 
and Hamburg Liverpool. 

There are special reasons for the great development 
of telephony in Germany, relatively to other European 
countries. In England the telephone industry has no 
friends, in Germany it needs none. In England every 
man’s hand is against the telephone administration; the 
government attacks it in rear by taxation plus competition, 
the municipalities, county councils and vestries take it in 
the flank by restricting or totally denying underground 


facilities, the general public harasses it in detail 
by refusing wayleaves and the municipalities are 
now carrying on a _ guerrilla warfare by getting 
licenses to start municipal telephone systems. In 
Germany the telephone system is a government 


institution, and anyone in the least familiar with Prus- 
sian government institutions, knows that they have a way 
of going where they will, and of doing what they want, 
within the confines of the German Empire, at least. In 
Germany it is a penal offense to talk back to a telephone 
operator, so it may be imagined that such trifles as -under- 
ground or overhead wayleaves have not been allowed 
to prevent the development of the Imperial Telephone sys- 
tem. Legally, of course, the Imperial Postal Telegraph 
Department has no more right to put wires on the roof of 
a private householder than it has io pnt a public pay station 
in his front hall, but practically the Imperial Posta! Tele- 
graph Department can make things so unpleasant for the 
private householder, should he refuse the wayleave, that 
refusals are rarer, much rarer, than lése-majesté, and 
routes of several hundred wires going over the roofs of 
German private houses are quite common household orna- 
ments. Wayleaves are a detail, although a very necessarv 
detail in telephone work, and while wayleaves made to 
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order are a very important factor in the development of a 
telephone system, still the happy position of the German 
officials in this respect naturally does not furnish the full 
explanation of the relatively great development of tele- 
phony in Germany. The most weighty causes are in a 
single policy from the very beginning, thus avoiding ail 
negotiations regarding patents, franchises and so on, with 
the resulting complications and delays, in a uniform and 
fairly low rate and in the enormous growth of the com- 
merce and prosperity of Germany that has been contem- 
porary with the history of the telephone. A single policy 
and a centralized management count for a great deal where 
management counts for anything at all, and a management 
with the weight of a great government behind it can do 
wonders in smoothing away difficulties. 

The German government fixed a uniform annual rate 
of 150 marks for the use of the telephone in all places 
alike, the small village user paying the same as the user in 
the large cities. This has naturally resulted in a great de- 
velopment of the big cities, like Berlin, Hamburg, Frank- 
fort, and a very small development in small towns. There 
are a great many small towns in Germany having telephone 
service, but the number of subscribers in each 1s insignifi- 
cant, while the big cities have larger telephone systems 
than any other cities of similar size in Europe. 

Berlin has the largest city telephone system in Europe, 
and at one time was in advance of New York, but New 
York now has a decided and increasing lead. The working 
of the uniform rate in Germany was to make the subscriber 
in the small place help pay for the service of the subscriber 
in the big city. Quite recently the German government 
has put in force a new schedule of rates, in which the flat 
rate is raised in Berlin and Hamburg, retained the same 
in other places and reduced in a number of small towns, 
and offer is also made to the telephone subscribers of the 
option of adopting a divided message rate. This new rate 
plan has been too short a time in effect for anything to be 
known of its workings. Its object is, of course, to avoid 
working the large systems at a loss, and to provide a more 
tempting rate at the many small towns at which the Ger- 
man administration provides telephone service. 

In the two large countries that are Germany’s nearest 
neighbors—France and Austria—the history of the tele- 
phone has been the familiar one of government timidity, 
concessions to companies and subsequent buying up of the 
companies when the teleplrone became an assured success. 
In France the government took over the telephone system 
at the end of the second of two five-year concessions. ‘The 
manner of the taking over of the Paris system would make 
an interesting subject for a session of the convention of 
pioneers, for it narrowly approached to confiscation and 
was not without dramatic features. Just as true Parisians 
tell you that Paris is France, so in the French telephonic 
world the Paris system is practically all that'there is. Mar- 
seilles, with the population of Buffalo, and Lyons, as large 
as Boston, have insignificant telephone systems; so have 
Bordeaux, Havre, Rouen, Litte and the other large cities. 
Paris is the only. large system and has about half the tele- 
phones there arein France; it is larger than the London sys- 
tem, and second in Europe only to Berlin. The Paris system 
is unique among telephone systems in severai respects. For 
one thing, the lines have always been metallic circuit and 
entirely underground. The European electricians preached 
metallic circuits for telephones in the very early days of 
telephony, and the French company adopted metallic circuits 
from the very beginning. Paris is the only large city where 
electricity is much used that has absolutely no overhead 
wires. The Parisians have always debarred poles and wires 
from their beautiful streets, and even from their less beau- 
tiful housetops, so that inside the fortifications there is lit- 
erally not a foot of overhead wire to be seen in crossing a 
street. 
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COMMON BATTERY SYSTEMS. 

BY CHARLES C. CADDEN. 
Ray — Like all new innovations, per- 
S <)) fection in common hattery tele- 
KOs é phone systems cannot’ be 
reached in a day, or a year, but 
will be the result of many years’ 
experience, and the assimilation 
of the separate ideas of many 
minds, 

The adoption of the common 
battery system ‘exclusively by 
one of the largest companies 
for use in the larger cities is 
very convincing proof that it 
makes possible great economies, 
though a Very elaborate and 
expensive construction is nec- 
essary. 

The greater part of the pat- 
ents thus far issued are for sys- 
tems using what arc called retardation coils in some form 
or another. A retardation coil in its simplest form con- 
sists of a coil of insulated copper wire about an iron core. 
Its effect is to present a high resistance to an alternating 
or pulsating current, while to a steady direct current such 
as a battery current for instance, its resistance is com- 
paratively low. 

The extent to which the alternating or pulsating cur- 
rent is affected, depends upon both the number of turns 
in the coil and the rate at which the current varies. A 
coil of many turns offers a greater resistance than one of 
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only a few turns, to a current that varies at a given rate. 
\lso a current of low frequency meets with less resistance 
in a coil of a given number of turns, than does a current 
of a higher frequency. 

[t is this property of blocking a vibratory current 
which makes these coils valuable for common battery 
work, as with their use it is possible to connect many cir- 
cuits to the same battery, and yet keep each circuit isolated 
from all the others as far as speech currents are concerned. 

Probably the simplest circuit that could be devised is 
the one shown in Fig. 1, and is the subject of a patent 
granted to Mr. J. S. Stone, of the American Bell Tele- 
phone Company. 

A and B represent two subscribers’ stations on one 
circuit; C and D are two other subscribers’ stations on 
another circuit. Both circuits are connected to the cen- 
tral battery E through the retardation coils F’, F*, F* and 
Il’. The arrangement of these connections is such that 


the battery is in multiple with the separate circuits or as 
it is usually called in telephone work, “bridged in.” 
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The current from the battery flows from the positive 
pole through a retardation coil, as I’, to the side of the 
telephone circuit L, L. Here it divides, part flowing 
through the receiver and the transmitter in series at one 
end of the line, as at station A, and part through the re- 
ceiver and the transmitter in series at the other end of the 
circuit, as at station B. Both of these currents then meet 
and pass through the retardation coil F on the other side 
of the current L’, L’,, to the negative pole of the bat- 
tery E. 
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The resistance of the retardation coils can be made 
quite low for a steady current, therefore there is little 
loss of energy in those shown in the above circuit. 

As for the operation of the circuit, when one of the 
transmitters is spoken into the resistance of the end of 
the circuit, as for instance, the station A, is rapidly varied. 
This causes the current through this branch to rise and 
fall as the resistance of the transmitter is raised or low- 
ered. P 

The retardation coils F’ and F° in this case hold the 
battery current steady, boosting the current when it has a 
tendency to fall, owing to the increase of the resistance ef 
station A and blocking any raise in the flow when the 
resistance of station A is reduced. 

As the supply is constant and the current flowing in 
A at times is considerably reduced, the extra current that 
cannot flow through A must find another path. <A very 
easy one is offered by station B, as the resistance here 
is not very great and is almost constant, alike to pulsating 
and direct currents. 
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In this way the sound waves which are converted 
into electrical waves in the current of station A by the 
transmitter there, cause corresponding waves to traverse 
the instruments of station B, and the words spoken are 
reproduced by the receiver. 

If there had been no retardation coils at F’, F’, and 
the battery and the connections to the circuits of a very low 
resistance, while the resistance of the lines to the stations 
was quite high, few if any pulsations, would have been 
apparent at B as the same amount of current would flow 
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through station A, provided that the quantity of current 
which the battery was capable of supplying was not too 
limited. 

A system has been devised with the foregoing princi- 
ples as a basis, using a low resistance battery of large 
capacity and is arranged as shown in Fig. 2. 

A and B are two stations connected in series on one 
circuit and C and D two stations connected in series in 
another circuit. 

These circuits each have quite a high resistance as 
they consist of the entire line and the instruments of both 
stations in series. A low resistance battery is obtained by 
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using large cells of storage battery of 200 ampere hours 
capacity each, or more. Thesé large cells when fully 
charged also give the required condition of practically an 
unlimited source of supply. 

The resistance of all the conductors from the point 
where the different circuits connect with the battery bus 
bars to the battery plates must also be extremely low. 

But the above circuit cannot be used on lines of any 
length for cross-talk would result by the different lines 
acting upon each other as the plates of a condenser; Figs. 
3 and 4, illustrate this action very clearly. 

Fig. 3 represents the two circuits with stations A and 
3 on one and stations C and D on the other. For sim- 
plicity the battery has been omitted as it takes no part 
in the action under consideration, and a simple connection 
between the circuits has been substituted. 

Upon speaking into the transmitter at A, the cur- 
rent that would be flowing in the circuit from the battery, 
would vary and speech consequently reproduced at B. 
But currents that vary with great rapidity, as do tele- 
phonic currents, are capable of passing through a con- 
denser or ‘its equivalent as well as over a straight metal- 
lic path. 

In this case suppose that for a brief instant in the 
side L of the A.B circuit A was a current passing in 
the direction indicated and also suppose the circuit C D 
was in closé proximity to this circuit, as it would be, were 
it in the same cable and also in the same lead of pole 
line. 

The side L’ of the circuit C D would become charged 
obeying the same law as do two plates of a condenser, 
under like conditions. During the charging of the A B 
side of the line, with a current of one potential, it is evi- 
dent that current flows through stations C and D to the 
side L to satisfy this condition and the instruments at C D 
are affected. Thus the waves in the circuit A B are dupli- 
cated in the circuit C D, and unless one is familiar with 
their cause the result is most mystifying. 

_ Sometimes the speech at an instrument on one cir- 
cuit can be heard in a station on an apparently separate 
circuit with great distinctness. 
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Fig. 4 represents a case of this kind. Suppose station 
A was not far from the exchange, but that B was at the 
end of a long head; also suppose that the lines to stations 
C and D were in the same leads and all connections were 
complete, so as to satisfy the conditions of the diagram, 
and lastly let the static induction between the lines be 
quite high, here represented by the condenser k. 

If speech originat-d at “station A part of it would 
flow through the resistance of the line, which is repre 
sented by R’ in the diagram, to station B, then through 
the line resistance R’ and back to A, but the static in- 
duction between the lines, represented by condenser Kk, 
will act as another path through which the rapidly varying 
currents will flow, as well as over a wire, hence the re 
sistances R’' and R’ opposing the flow of the current will 
cause it to pass through by way of the static path hk 
to the circuit C D through the instruments C and D, back 
through connection E to the original station A. 

The resistances R* and R* will cause the greater part 
of this current to flow through station C. The peculiar 
sharpness of the speech, reproduced in this way, is quits 
deceiving, and easily leads to the assumption, that the 
lines are crossed side to side.. 

From the above it will be seen that most systems in 
which all the lines are connected together on one side 
will give more or less cross-talk. 

Transposing the lines will not remedy this trouble en- 
tirely as the separate sides of the circuits do not act in 
ductively as in electro-magnetic induction, but the entire 
circuit acts as a single plate of a condenser. The distance 
between the separate circuits, the surface of the wire, and 
the inductive capacity of the insulating medium, are the 
factors that vary the result. 

The circuits in Fig. 1 are not affected in this way as 
the static conditions are such that the stations A, B and 
C, Dare at the neutral points in their respective eircuits. 
The retardation coils also tend to isolate the circuits from 
each other. 

Fig. 5 represents the static conditions of Fig. 1, minus 
the retardation coils. In this circuit let waves originate 
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at A, and disregarding the connections at O, let them 
pass to circuits B, as in Fig. 1. Then the circuit at 
station C will be affected, but both sides will be charged 
to the same potential simultaneously, as one side of the 
line has the same capacity as the other and they are of 
equal resistance, hence as the charge comes on at E and 
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spreads over both sides of the circuit, it meets at the 
neutral point C, but as there is no flow of current through 
C, therefore the instrument is not affected. 

An instrument inserted at any other point in series 
along the line would respond to what current was flow- 
ing, to satisfy the capacity of the line beyond it, as in the 
case of an instrument shown inserted in another circuit at 
G. Here the line beyond G must receive its charge, and 
that part of the charge which does not flow by way of the 
side M must pass through the instrument G. 

The cross-talk is heard in a degree varying with the 
position of the point G; diminishing as the neutral point 
is approached. 

An increase in the resistance of one side of the line 
will also cause cross-talk as it changes the position of the 
neutral point of the circuit. Any number of instruments 
might have been bridged in without disturbing the static 
conditions of the circuit as each bridge would have its 
neutral point and the resistance of each side of the original 
circuit would remain unaltered. 

Fig. 6 represents the latest practice in common bat- 
tery systems and is, in some respects, a combination of 
Fig. 1 and Fig. 2. Here the static conditions of Fig. 5 
are satisfied, while a low resistance battery is used to 
supply current as in Fig. 2. 

Like in Fig. 1, the battery is “bridged in” on the 
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circuit, but instead of retardation coils, a repeating coil 
consisting of four separate windings on the same iron 
core is used. Two of these are joined to a lead, which 
is taken to one pole of the battery. The opposite ends 
of the windings are connected, one to a side of each of the 
two circuits, the remaining two are connected up like- 
wise to the opposite pole of the battery, and to the two 
remaining sides of the circuits. The arrangement of the 
windings is such that the battery current passes around 
the core of the coil in opposite directions, one set con- 
sequently neutralizes the magnetic effect of the other set 
on the core. This leaves the core in a more sensitive 
condition than if it was highly magnetized by the current 
flowing in both sets of coils in the same direction around 
the core. 

In operation, waves originating at station A are 
repeated into the circuit of station B. The same holds 
true for waves originating at station B, with reference 
to station A. 

The low resistance of the battery E acts as a short 
circuit for the waves in the different lines and thus pre- 
vents their disturbing the other circuits. 

A, B, C and D are the static neutral points of their 
respective circuits, hence there are no disturbances except 
those from electro-magnetic induction which can be easily 
remedied by careful transposition of the lines. 

This system in common with the system of Fig. 1, 
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has a great advantage over systems similar to that shown 
in Fig. 2, in that the voltage of the current supply of the 
former nee] only be half of that required for the latter, as 
can easily be seen from the diagrams. 

In Fig. 6, it is only necessary for the current to pass 
through the two windings of the repeating coils which 
together measure about 84 ohms resistance, and one-half 
of the complete telephonic circuit, viz.: from the central 
office to one station in series; while in Fig. 2, the battery 
pressure has to be high enough to send sufficient current 
for signaling and talking purposes through both the lines 
and their instruments in series. 





HEADS OF WELL-KNOWN 
HOUSES.” 
A BIOGRAPHICAL SKETCH OF ALFRED STROMBERG. 


The subject of this sketch, Mr. Alfred Stromberg, 
president of the Stromberg-Carlson Telephone Manufactur- 
ing Company, Chicago, was born in Stockholm, Sweden, 
March 9, 1861. His early life was spent in the electrical 
field, and when the telephone was invented Mr. Stromberg 
was one of the first to see its limitless possibilities. His 
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first experience in telephone work was in the great Ericsson 
factory at Stockholm. In 1879 he had charge for the Bell 


ALFRED STROMBERG. 


Company of a considerable part of the work of installing 
the Stockholm exchange, admittedly one of the modern 
exchanges of the world. In 1885 he entered the Chicago 
office of the Bell Company, remaining there until 1890. 
While in their employ he perfected a number of useful 
inventions, which were adopted by the Bell Company and 
are still used by them. When the fundamental Bell patents 
expired Mr. Stromberg entered the independent telephone 
manufacturing field, and the Stromberg-Carlson Telephone 
Manufacturing Company is a monument to his business 
sagacity and hard work. Mr. Stromberg is a man of sterling 
qualities and has many friends both among the independents 
and the Bell companies. 
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THE MECHANICAL DESIGN AND CONSTRUCTION 
OF TELEPHONE APPARATUS. 


BY.ERNEST E. YAXLEY, M. E. 


In preparing a series of ar- 
ticles on the Mechanical Design 
and Construction of Telephone 
apparatus, the writer feels that 
he is entering a field, which for 
some unknown reason, has been 
given very little attention by 
writers of technical articles. Just 
why this should be so hard to 
understand, as the importance 
of having apparatus mechanic- 
ally correct is obvious. It is as 
essential to have good mechan- 
ical construction, as it is to have 
correct electrical principles to 
work upon. 

Owing to the rapid strides 
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that electrical engineers are 
making in the adaptation of 
telephone apparatus to the contingencies that are 


constantly presenting themselves in the telephone field, 
and the exacting requirements of instruments and appa- 
ratus that will give efficient service, it is necessary that 
the mechanical design and construction should be of the 
best that can be produced by engineers, who have had a 
long experience in that particular line of mechanics, to- 
gether with a fairly thorough knowledge of the electrical 
requirements of the apparatus. 

Much of the telephone apparatus that was used in the 
early independent exchanges, although crude in electrical 
design, reflected much credit on the electrical engineers, 
who were handicapped not only by a multitude of patents 
that were controlled by the Bell Telephone Company, but 
also a multitude of ideas and suggestions from purchasers 
of instruments who had been advised (?) by some “Tele- 
phone Expert” with a long experience in some pursuit of 
business that had proven sufficiently remunerative to ad- 
mit of the investment of a dollar in a thousand cards that 
would set him up in a new line of business. 

But with the expiration of many of the important 
patents and with the passing of that type of “Expert” that 
had temporarily abandoned his profession of repairing door 
bells, the way is becoming much clearer for the electrical 
engineer to plan his work to a successful finish, especially 
if he has the co-operation of an engineer that can design 
and construct the apparatus in such a manner that’it will 
not only give high electrical efficiency, but at the same time 
will have such mechanical perfection that the performance 
of its electrical functions can be relied upon for a long 
period of time with no more attention than is necessary 
in kindred mechanical devices that are operated by per- 
sons not skilled in mechanics. 

The telephone is a piece of apparatus, that after its 
circuits are planned, becomes purely a mechanical proposi- 
tion of varying design and construction. In outside de- 
sign it is not necessary to always adhere to the ungainly 
form of cabinet that has been so long considered the only 
form that was practical for the mounting of the various 
mechanical parts of the instrument. 

Years ago, some one conceived the idea of mounting 
a battery box wide enough for two cells of unnecessarily 
large “wet” battery on the extreme lower end of back- 
board that tapered up to a final mounting of a small gen- 
erator box, which gave it all the grace of a short fat little 
prize fighter, with extremely broad shoulders and a head 
that was only sufficiently large to hold the necessary 
brains for his profession. Soon the “long-distance” phone 
followed by simply making the battery box wide enough 
for the accommodation of three cells. 
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Thousands of this type of telephones have been placed 
in residences and offices, where every piece of furniture 
shows the artistic touch of skilled designers, where its 
comparison with even the plainest piece shows that but 
little thought had been given to shape, other than a con- 
venient form for the assembly of parts and a liberal coat- 
ing of varnish and a thin covering of nickel on steel gongs, 
which soon became ashamed of their dazzling brightness 
and took on a more modest hue of brown rust. 

The long or “tandem” type is much more artistic in 
shape and general design, than those with the wide battery 
box. The principal objection being, that they are too 
large to harmonize well with the transmitter, receiver, and 
other parts that go to make the complete instrument. Some 
admirer of feminine beauty, has tried with a certain degree 
of success to overcome some of its faults by designing a 
backboard with a slender waist in order to break the mo- 
notony of too many vertical lines. 

With that type of telephone used on common battery 
systems, where the generator and local battery is dis- 
pensed with, there seems to be a tendency with some de- 
signs to go to extremes in the other direction, and almost 
wholly do away with the cabinet work of the instrument, 
merely using a flat board curved into some fantastic shape, 
with its bells and transmitter mounted in such positions 
as to give to it the appearance of a Chinese Joss, which 
had been abandoned by its worshippers on account of its 
ugliness. 

Many of the more up-to-date manufacturers, however, 
are beginning to abandon the cumbersome styles of cabinet, 
and substitute in its place, new and novel designs that on 
account of their compactness, not only give them strength 
and durability, but have such proportions as will harmonize 
well with the other parts of the instrument. 

The adoption of dry batteries by the number of im- 
portant exchanges has led some of the manufacturers to 
design cabinets for their use exclusively, with the result 
that the instruments are very neat in appearance, solid in 
construction and easy of access for inspection. 

In designing apparatus that will appear well, of course, 
strength and durability must not be lost sight of. How- 
ever the telephone cabinet is made, the very best ma- 
terial should be employed. Wood that is thoroughly air- 
dried and then kiln-dried, should be used exclusively. 
Where oak is the wood employed, all wide surfaces that 
are not securely fastened, such as*hinged doors, removable 
panels, etc., should be made of quarter-sawed lumber; for 
the reason that it is much less liable to warp or spring than 
the plain wood. It goes without saying, that the outside 
finish should be completed by using the best material, so as 
to give the instrument a fine hard finish. It is also highly 
important that the unexposed surfaces of the wood should 
be protected by at least one coat of varnish to prevent 
moisture from entering the pores of the wood. 

Owing to the fact that mechanical parts of the tele- 
phone require very delicate adjustment, it is highly essen- 
tial that the woodwork. on which they are mounted, should 
be strong and fastened together in such a manner as to 
prevent the parts being thrown out of adjustment, which 
is often the case where the material employed in the cabi- 
net is too light. 

With the foregoing pro-suggestions as to the ‘con- 
struction of a telephone cabinet, the writer will conclude 
by sighting the further importance of having the cabinet 
of whatever design arranged so that such of the mechan- 
ical-parts which have to be enclosed can be securely fast- 
ened or locked in such a manner as to be proof against 
“inspection,” only by the person that is supposed to have 
sufficient knowledge of the instrument to do that work, 
and to him the cabinet should be such that all enclosed 
parts can be quickly brought into view for adjustment or 
repairs when necessary. 
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A VIEW OF CORPORATIONS FROM THE STAND- 
POINT OF THE INVESTOR AND 
STOCKHOLDER. 


BY GRANT NEWELL. 

: When one who has made some 

N\, study of any particular subject 

yy undertakes to explain the same 

to those who have no partictlar 

knowledge or understanding 

thereof, he enters upon a _ task 

involving no small difficulties. 

But that day and age of the 

commercial world isnowat hand 

in which it seems a prime essen- 

tial that those engaged in busi- 

ness affairs should of necessity 

possess some definite idea of the 

legal institutions which are in 

everyday use. And among such 

institutions none is of greater 

utility and consequence than the 

one generally denominated “A 

Corporation.” Now, everyone 

has a more or less well-defined idea of the meaning of 

this term, and yet we have only to cite the almost innumer- 

able cases in which the unsuspecting—that i is, the unlearned 

have been duped by the corporate form of business en- 

terprise, to prove beyond reasonable doubt that such ideas 

at best are vague, incorrect and not to be relied upon when 
individual property interests and rights are at stake. 

The origin, or primary idea of a corporation, dates 
which was 
of the Romans, exclusive of 
find the corporate principle recog- 
powers and 
franchises. From this civil or Roman law the common law 
of England adopted or incorporated much, if not all, of its 
regulations regarding the law of corporations. Sut we 
must, of course, bear in mind that these early corporations 
were but the germ, as it were, from which has sprung 
our modern law. If it were attempted to formulate a defini- 
tion of a corporation suitable for our purpose, failure would 
result, such definition “can be given without 
the use of technical terms, unintelligible to the ordinary 
reader. But we may gain a very accurate idea of a body 
corporate by explaining its origin, its purpose and its func- 
tions. The law recognizes two classes of persons, viz., 
natural and artificial. In the first class are all individuals; 
in the second such legal entities as are created and recog- 
nized by law. Now the distinction, as a matter of law 
between these two, is that the natural persons are gifted 
with power to do any and all acts and things excepting only 
such as the law says they shall not do, while artificial per- 
sons may do only acts and things which the law 
either expressly, or by necessary implication, empowers 
them to do. Corporations are artificial persons—that is, 
they are created by, and owe their existence to, the law, and 
hence their powers are restricted by the laws under which 
they exist. Under the earlier conditions, and indeed in 
some of the states of the Union at the present time, bodies 
corporate obtained the right to formation and existence by 
special grant or license from the sovereign power, and so 
we find the privileges of different corporations somewhat 
varied. But now, generally speaking, these artificial per- 
sons are created under statutory enactments, which, of ne- 
cessity, put all such organizations within a given state or 
territory on an equal footing in this regard. We are now 
in position to understand the first great principle of cor- 
porations—that they are created by law, with such powers 
only as the law confers upon them. To ascertain, then, 
what the powers of a certain corporation are we must ex- 
ainine into the method of its creation and the laws govern- 


back to the Roman period, and in the civil law, 
the embodiment of the law 
the ecclesiastical, we 
nized and bodies corporate exercising their 


because no 


those 
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ing the same. Hence, when one is contemplating the pur- 
chase of an interest in a corporation already formed, or 
the investment of money or property in a corporate enter- 
prise about to be created, his first inquiry should be regard- 
ing the powers given:by the law of organization, and the 
duties imposed upon the corporation thereby. In every cor- 
poration there are naturally five separate and distinct per- 
sons, whose rights and interests are involved, viz., the state 
(or creating power), the directors, the officers, the stock- 
holders, and third, or outside parties, as for instanee, cred- 
itors of the corporation. 

Where corporations are organized under special char- 
ter and not under general statutes, it is probably the law 
that such charter is in effect a contract between the state 
and the incorporation which the state is powerless to alter 
by subsequent legislation. Indeed, it was so held in the 
famous Dartmouth College case, and the principle there 
announced that the state had no power to legislate away 
the rights of corporation, or to thus infringe upon that 
provision of the constitution which secures the validity of 
contractual relations. But when organized under general 
laws, corporations are subject to such laws and full control 
by the state as are usually provided for therein. Corpora- 
tions differ from other aggregations as partnerships and 
joint-stock companies by reason of this fact of state supervi- 
sion, for no corporation can be created or continue to exist 
without the sanction of the state. Again, a corporation is a 
resident of the state in which it was created, and has no 
rights or standing in any other state except so far as such 
other state may see fit to extend its privileges. It, there- 
fore, becomes of vital interest to the intending subscriber 
for stock in an incorporated company to fully inform him- 
self of the provisions of the laws of the state or states 
wherein such company is to conduct its transactions. And 
this is the first point which should be urged upon the atten- 
tion of him who contemplates the investment of money in 
corporate securities, whether such securities be the bonds, 
or the capital stock, of a corporation. In this connection 
it ought to be observed that there is a very marked distinc- 
tion between the capital of a corporation and its capital 
stock, for the capital of a corporation is its total assets—all 
that it has both in funds and property—while its capital 
stock is the sum named in its charter, for which it may issue 
its certificates of stock in the aggregate; that is to say, an 
incorporated company, with a capital stock of one hundred 
thousand dollars may have a capital of one million dollars, 
and this is pertinent in determining the value of each share 
of stock, for all shares of capital stock have two values— 
a par value, as expressed on the face of the certificate, and 
an actual or market value, to be ascertained from a consid- 
eration of various circumstances, including always the 
amount of capital and the actual or probable dividend earn- 
ing power of each share. In dealing with corporate, as with 
other securities, due regard must ever be had to the distinc- 
tion between investments and speculations, the former gen- 
erally being made with the assurance of comparatively small 
but certain returns, the latter subverting the idea of secur- 
ity to the hope of very large remuneration in case the en- 
terprise prove a success. It world be wholly inconsistent 
with the purpose of these articles if they should fail to touch 
upon the important matter of contracts with those persons 
who are known generally as “promoters.” The promoter, 
as all are doubtless aware, acts as a quasi agent for the yet 
unformed corporation, and it is perhaps quite sufficient to 
say at this time that contracts made by him do not neces- 
sarily bind the corporation, for one cannot act as agent 
in any degree or particular except there be some principal ; 
that is to say, no one can represent a person as agent before 
such person is in existence. But if the contract entered into 
with the promoter is of such a nature that the corporation, 
if formed, would have had power to make it, such con- 
tract will be what is known as a voidable contract, and 
when a contract is voidable it may be affirmed and so 
made wholly valid and binding, but if the contract is one 
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which the corporation, when formed, could not have law- 
fully entered into, it is void and of no force and effect. 
And this is pertinent here, for the reason that the con- 
tracts of stockholders, by which they expect to gain rights 
and privileges in the corporation are so frequently made 
through or with promoters. 

‘the functions of promoters usually end with the com- 
pletion of corporate organization, when the business in hand 
is taken up by the board of directors or the officers of the 
company. There should be mention made in this connection 
of the distinction between a proposed incorporation and 
one already in operation, for somewhat different rules of 
law apply to the two cases. 

it is universally provided in special charters and by 
general laws for the incorporation of business enterprises 
that the control of the same, after such incorporation is 
completed, shall be vested in, and exercised by, certain 
persons, generally selected from among their number by 
the stockholders, and known as the board of directors. 
These directors constitute the governing body of the cor- 
poration, and they are all held to be both trustees 
and agents. Under the law their actions, at least so 
long as the same are not tainted with fraud, nor 
contrary to the by-laws, are binding upon all mem- 
bers of the corporation. They have very broad dis- 
cretionary powers, and because their power is discre- 
tionary in its nature, they must attend to the affairs 
of the company in person and not by proxy. When exer- 
cised along lines of apparently good business policy even the 
courts will not attempt to interfere with the board in the 
discharge of its functions. Thus no action will lie to 
compel a board of directors to declare a dividend, even 
though there may be a surplus of funds in the treasury, the 
courts deeming it a matter of discretion to be exercised by 
the board, whether such action shall be taken or not, In 
connection with this matter of directors, something should 
be stated regarding those rules, which are adopted for the 
government of the individuals who are, or propose to be, 
connected with the company ; such rules are generally known 
as by-laws. They are primarily for the guidance of the 
members, but will nevertheless become binding upon out- 
siders, or third persons, if such third persons have knowl- 
edge of their provisions. One of the most important points 
regarding this matter of directors is that they sustain to- 
ward corporation and shareholders what is known as 
fiduciary relations; that is to say, they are much in the 
position of trustees, and being so they cannot deal with the 
company, or its members, “at arm’s length,” but must 
observe toward each the utmost good faith in all their 
dealings, and in some jurisdictions it is held that directors 
are trustees of the funds of corporations, even toward third 
persons and creditors, and especially is this true when the 
corporation has become in fact insolvent. * Transactions, 
then, between an incorporated company and a member of 
its board of directors are subject to close scrutiny, and not 
to be upheld in any case where the director is to gain thereby 
any advantage to the detriment of the corporation. 

This article in point of length has already somewhat 
passed the limits set upon it, and hence, with a word of 
apology and explanation, it will be brought to a close— 
apology for the rambling and disconnected manner which 
the effort to touch upon many important points within 
small space has compelled it to assume; explanation, that 
it is proposed to follow this by other articles on the same 
subject, which, it is hoped when taken as a whole, may be 
of some interest as well as benefit to the reader. 





The telephone makes the entire municipality akin, 
bringing the railway, the banker, manufacturer and mer- 
chant, no matter how inconveniently apart they may be 
situated, into instant and convenient communication, and 
binding the business world of a great community into a 
compact working unit. 


Selephowy- 
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well as for all of the Pittsburg branches and the main 
exchange, were made by the Maryland Telephone Manu- 
facturing Company of Baltimore, under the patents and 
designs furnished by the Kellogg Company. The sub- 
scribers’ desk sets, however, were manufactured by the 
Kellogg Company, which type is well known. 

The personnel of the Pittsburg and Allegheny Com- 
pany is as follows: 

Henry A. Parr, president ; Sydney Hand Browne, vice- 
president and treasurer, and George H. Wilson, counselor. 
The general superintendent of the company is William H. 
Crumb, formerly of the Central Union Telephone Com- 
pany. The outside construction work was done under 
the supervision of Mr. John Crowley, who is well known 
in the independent telephone field. 

Mr. Browne, besides being vice-president and treas- 
urer of this company, is also its chief engineer, as well as 
the chief engineer of the Maryland Telephone and Tele- 
graph Company, which has recently put in an elaborate 
system of exchanges in Baltimore, these also being built 
by the Kellogg Switchboard & Supply Company. 





THE VOICE OF THE WORLD. 
BY MERLAN CHADMER BARRY. 


It comes like a flash of lightning at the touch of a master 
hand, 

A voice o'er a pulsing, vibrant wire, and none may under- 
stand 

The why or whence of its coming; suffice it for us to know 

That over a thousand miles of space, through sun, or 
rain, or snow, 

A voice that naught may hinder on its narrow path of stee! 

Comes to our ears distinct and clear, and, listening, we feel 

Space is annihilated and to oblivion is hurled, 

For through a modern telephone we hear the voice of 
the world. 


You sit in your cozy office, on your desk is a telephone; 

You simply raise the receiver, in an instant your want is 
known. 

New York, Chicago or ’Frisco, they are all within your 
call; 

You speak, and lo! your voice goes out through a gimlet 
hole in the wall, 

Out and over the city, over the prairie and plain, 

Over the rivers, the valleys and hills, and acres of waving 
grain. 

Haul down the flag of silence, a new one is unfurled, 

On it a telephone through which we hear ‘the voice of 
the world. 


The voice of the world, we hear it a million times in a day, 

It will ring in our ears forever, and what will the world’s 
voice say? 

Always a message for someone, bringing them smiles or 
tears, 

Joy or sorrow, or weal or woe, and so we drift with the 
years, 

Listening always and ever, never missing a call, 

The love of the Gracious Master above and over us all. 

The reaper calls for our number. A mound on a -sun- 
kissed hill, 

There’s a line gone down or in trouble, and the voice of 
the world is still. 





Begin the new century right by subscribing for TELE- 


pHony. In no other way can you get such valuable in- 
formation. The brightest writers in the world contribute 


their brightest thoughts to TELEPHnony, the brightest tele- 
phone journal. The subscription price is ten cents a copy; 
by yearly subscription, fifty cents. 
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OUR. COMPLIMENTS—AND “TELEPHONY.” 


On the first day of a new century we present our com- 
pliments—and TELEPHONY, an illustrated monthly tele- 
phone journal. From the first issue an idea may be had 
of the standard we will maintain. No expense will be 
spared to make the publication valuable to telephonists 
generally. It will be conducted on broad lines and stand 
for what we consider most to the interest of every worker 
in the field. No manufacturer is connected with the pub- 
lication, either directly or indirectly. We have made no 
pledge or promises, and will give none. Each succeeding 
issue will be strengthened and made brighter and better. 
We want to give you a good, honest, modern telephone 
journal, and to do this we need the support of every man 
interested in the work. We will appreciate expressions of 
opinion from our readers on any points which will help us 
to improve the publication. We present the first issue 
without extended comment or apology. 


TELEPHONY FOR _ 1901. 


Among the special features to appear in TELEPHONY 
during the present year are: 

“Leading Independent Exchanges.” Twelve of the 
largest exchanges will be described and illustrated begin- 
ning in the January TELEPHONY. 

“An Illustrated Digest of Telephone Patents.” This 
department will be conducted by an eminent telephone en- 
gineer and will begin in the February issue. It will cover 
all domestic patents pertaining to telephony, as well as 
the important foreign patents in this class. 

“Well-known Heads of Well-known Houses.” A 
series of biographica! sketches (with portraits) of presi- 
dents of the leading telephone manufacturing companies 
beginning in the January number. 

“An Educational Course in Telephony.” This course 
will commence in the March issue and will cover the im- 
portant features of telephone work from the simpler to 
the most difficult problems. 

“Telephone News of the World.” In this department 
(which will begin in February) the telephone news of both 
hemispheres will be given. 

“State Associations.” A number of articles on the 
business and social sides of state associations will appear 
during the year. The first of these articles will be pub- 
lished in the February issue. 

“Wireless Telephony.” The new and interesting ex- 
periments in this fascinating field will be fully covered by 
eminent writers. The first article of this series appears in 
this number and is written by Mr. J. C. Kelsey. 

“The Management of an Exchange.” A series of 
practical articles on exchange management from the man- 
ager’s standpoint. This feature will begin in February and 
will continue during the year. 

“The Telephone Industry from the Manufacturer’s 
Standpoint.” A number of articles on the industry as the 
manufacturer sees it, commencing in this month. 

“Telephone Stories.” Twelve stories will be published 
during the year, the first appearing in this issue under the 
caption, “A Conscientious Telephone,” from the pen of 
Mr. Frank G. Jones. 

“A History of the Telephone.” In the March TELE- 
PHONY we will begin a history of the telephone, which we 
believe will be of unusual interest. 

“Corporation Law” as affecting telephone companies 
will be thoroughly covered in a series of articles appearing 
during the year. The first of these appears in this issue. 

“Telephone Construction.” Articles by the ablest 
writers on this important part of telephone work will run 
during the year. 

Articles on traffic arrangements, operator’s duties, 
telephone troubles, etc., will appear from time to time. A 
column will be devoted to questions and answers. A dis- 
cussion department will be started and opinions are in- 
vited on all matters of interest to telephonists. 

Aside from the above special features we will present 
articles and papers from the best known writers in the 
world. By glancing at the writers’ names in this issue, a 
fair idea of the contributors for 1901, and the class of 
matter we will publish will be gained. In a_ word, 
TELEPHONY will give “All the telephone news from all the 
world all the time.” 





COMBINATIONS. 


In view of the fact that a great deal has been published 
in the press of the country about the possible combinations 
in the telephone field, it seems that it would be interesting 
at this time, as well as instructive to the independent tele- 
phone companies of the country, to note what was said in 
the fourth annual address of the president of the Inde- 
pendent Telephone Association of the United States of 
America at the annual meeting held in Cleveland last June. 
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We take it as a fixed fact that there will be a consolidation 
of interests before a great while, but only among some of 
the larger independent telephone exchange and toll line 
companies. We do not believe a consolidation of manu- 
facturing interests is among the possibilities, nor would it, 
in our opinion, be desirable. After the effective work that 
has been accomplished by those interested in the develop- 
merit of the independent field, which has been unequaled 
in any other business that this country has ever seen (the 
investment being at this time very great and the properties 
very successful financially), that it should not be left to 
people connected with the Bell Telephone system, who 


have opposed in every way the. independent tele- 
phone movement, to effect this combination. We doubt 
if it would preserve the properties of thc inde- 


pendent companies and the interests of the people. 
We think we only need cite the purchase of the Detroit 
Telephone Company and the New State Telephone proper- 
ties in Michigan by the Erie Telephone Company as an 
illustration of the point that we have in mind. We feel 
that a consolidation on the lines laid down in the address 
above referred to would be more desirable on the part of 
all concerned. In his annual address Judge Thomas said: 

“So long as telephones were kept beyond the reach 
of the great majority of homes, stores, offices and fac- 
tories of this country, the business could not exist as a 
natural monopoly, but only existed as a monopoly so long 
as the laws of this country said the products of the genius 
of man should be protected. No business has ever thriven 
long as a monopoly, without government protection, until 
by perfect organization the thing has been placed within 
the reach of the people at prices below those that could 
be made by opposing companies. 

“A minimum price to the consumer and a full supply 
for the demand at that price will naturally create a 
monopoly of that thing. It cannot be accomplished in any 
other way. When a great organization can gain control 
of the business of conveying intelligence by wire, place it 
upon a basis of profit, at a minimum price, furnishing a 
sufficient supply for the demand, then it will be possible 
for the business to be controlled by one organization, but 
that can come only after full development under compe- 
tition, such as is now afforded by the independent tele- 
phone movement. There is no more economical way to 
develop the telephone business than by competition. 

“All the wire, conduits, poles, switchboards and equip- 
ment which may be installed will be required to carry on 
this business under this new demand. Besides, competi- 
tion is necessary to train employes to properly carry 
on the work, and such training as is given under competi- 
tion is necessary to develop the employes themselves for 
the greatest possibilities. In this way, men in charge of 
the offices of the companies are compelled to study the 
needs of the people, and devise ways to supply the demand 
after they have induced the people to use that which they 
so much need in their business and social affairs. 

“This demand is growing every day, and as the new 
demand, under the new policy, which has been established 
by the independents, is fully supplied in the different com- 
munities, the number of users has multiplied four or five 
times, and the capacity of one telephone cannot properly 
handle the business. Then we find business houses that 
had little use for one telephone before anxious for two or 
more. When two or more are required, and there are 
two good systems in the town, it is policy to be connected 
with both, so that this business may be reached by all the 
different users in the community. 

“When we consider the value of the telephone in the 
business and social world, it seems strange the growth of 
the business should be retarded longer by the selfish policy 
of the grasping, dominating corporation. 

“Why not put the business upon a more business- 
like basis? 


“Considering all its great possibilities, affording 
means of bringing people closer together, facilitating busi- 
ness, and at the same time being a great source of econ- 
omy for the users, and the fact that it presents to the 
investor something more safe and more lasting than the 
securities offered by transportation companies, it is impos- 
sible for any corporation to longer curb and check the 
onward progress of the telephone. 

“There is no business that promises a greater reward 
and a more safe and enduring investment. 

“Men are just beginning to comprehend its. possibili- 
ties. What can be more useful in the great social and 
commercial world than the business that conveys your 
thoughts to another instantly and presents to you at once 
the thoughts of the person with whom you communicate? 

“And what can be more desired than that means which 
reproduces in your ear the exact tones and reflections of 
the voice of the person with whom you converse? 

“We all remember how wonderful it seemed when we 
first heard of the experiments of the inventors of the tele- 
phone. We marveled and doubted the possibilities of the 
conveyance of the human voice over a wire, but it was 
perfected and has now gained its place as one of the neces- 
sary things, whereas for some time after its invention it 
was exploited only as a means of entertainment and amuse- 
ment. The people were not unmindful of that which is due 
to the men of genius who invented and perfected this won- 
derful instrument, and all the essential apparatus necessary 
to put it into commercial use. They waited patiently until 
the reward that our wise government gives inventors had 
been fully paid. 

“The people have demanded that their natural rights 
be restored to them and that the owners of these expired 
patents shall no longer retain a monopoly of that which is 
so useful and necessary, over which they had exclusive 
control, by reason of our patent laws. 

“The independent telephone men of the country have 
been intrusted with the important work of giving this in- 
vention back to the people. 

“How well that work has been done 1 up to the present 
time can only be known by careful study of the develop- 
ment that has followed the organization of this work. 

“It is hard to comprehend that in this short time more 
than three thousand independent telephone exchanges 
have been put into organization, and that nearly one mil- 
lion telephones are now operated by independent tele- 
phone companies. But we are not yet satisfied. This work 
must go on. 

“A great intelligent organization must furnish means 
and devise ways of carrying on this work to its full accom- 
plishment. 

“This new organization will furnish a grand field for 
investors, and will certainly triumph in having solved the 
greatest commercial problem ever presented to man. 

“The old policy and the old agreements which have re- 
tarded this business will then have passed into history as 
mistakes made by those who had great opportunities. 

“If the conveyance of intelligence by wire is to be 
owned and controlled by one organization, let it be under 
the policy adopted by the independent telephone men of 
this country. 

“Under this policy has been the greatest advancement, 
though only six years have elapsed since its adoption. 
Upon this rock can be built the greatest commercial struc- 
ture under the greatest organization the world has ever 
known. It will be grand and enduring, and more than 
gratifying to its owners and builders.” 





A new telephone system has recently been invented, by 
which a person may communicate from a moving car or 
railway train with others at the stations along the line of 
travel, or at the central telephone stations of cities. 
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TELEPHONE ENGINEER. 


BY A. E. DOBBS. 


The telephone engineer is not 
yet appreciated by the indepen- 
dent companies as he should be. 

While the older company has 
awakened to the situation and 
employs the best engineering 
talent it can obtain, a_ great 
many of the newer companies 
are content to employ someone 
who is merely an ordinary line- 
man to manage their construc- 
tion work, with such help as the 
stockholders can give him, and 
then interfere with and annoy 
him in his work. Even if he 
does rise to the occasion and try 
to lay out a first-class system, he 
will have to consult some com- 
mittee, who hardly know a tele- 

phone line from a clothes line, and-could not tell the differ 
common return or a metallic 


ence between a grounded, 


circuit to save their lives. 
Telephone engineering, while closely allied to all elec- 
| g , 
trical engineering, is still a separate branch of work, and 


in an exchange of 500 or more subscribers requires a 
broad-minded man, one who can estimate the population ot 
a town, its probable growth, the number of telephones that 
will ultimately be taken, and lay out the work accordingly. 
Most of the failures in the independent telephone field have 
been due to the fact that their owners failed to rise to their 
opportunity. That time is happily passing away, but there 
is a great deal of it left yet. An incident that recently came 
within the writer’s notice illustrates the case in point. 

A well-known telephone man had been engaged to 
take charge of the installation of a plant. 

After laying out the work and getting it well under 
way, the question came up of selection of instruments, and 
the engineer prepared specifications accordingly. Now 
these specifications, while they seemed to rather favor one 
or two particular systems, could have been furnished by at 
least four of the manufacturers who were invited to bid 
on the contract. 

This, however 
were on the ground, 
about it. 

Now, 


, did not suit some of the agents who 
and they, of course, raised a howl 


the engineer’s honesty could not be called in 
question, as some of the agents found out when they tried 
to “sugar him,” but he did know what he wanted. Well, 
the upshot of it was that the directors began to think that 
possibly he might have leanings toward some particular 
system, and that as he knew something about telephones, 
while they, the directors, knew nothing at all about them, 
they were therefore better qualified to judge impartially 
than he was, and so took the matter out of his hands. 
The company securing the contract did so with a system 
that did not come within the specifications at all, and also 
agreed to furnish a man to supervise the construction for 
nothing, as a condition to getting the contract. 

Of course, the engineer resigned after that and took 
his plans with him, and the work was delayed two months 
at the least, thus knocking them out of the rental of sev- 
eral hundred telephones that would have been installed at 
that time. Rather an expensive change, was it not? 

What does the reader think of a manufacturing com- 
pany who would do that sort of a thing? Is it to be sup- 
posed that the local company would not have to pay the 
man sent to supplant the first, even though his time did not 
appear in the itemized statement? 

The telephone agent for poor apparatus, of course, 
prefers to do business with those who know nothing at all 
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about instruments, as there is no one to ask awkward ques- 
tions, and a defective instrument will stand the same 
chance as the best, as it generally becomes merely a ques- 
tion of price, anyway. Meanwhile, it will take this class of 
buyers a couple of years to find out the difference, and by 
that time the firm has something else to offer. 

Aside from the buying of instruments and _ switch- 
board equipment, however, it is easy to make very costly 
mistakes in construction; mistakes that will cost a great 
deal to rectify when the exchange grows larger, as it will if 
properly managed. In some exchanges the rebuilding has 
cost a great deal more than a first-class plant could have 
been put in for in the first place. 

Rebuilding does not pay dividends while it is going on. 

There are also instances where it is a question of 
cheap lines or none at all, for even a comparatively in- 
efficient service is better than none; in many cases a line 
is built as an experiment which can be remedied as the 
business grows larger. With the older company all plans 
and estimates for a new exchange are drawn before a 
stroke of work is done, and yet all their stockholders and 
officials are practical telephone men with from ten to 
twenty years’ experience behind them, most of their offi- 
cials having worked up from the ranks. It is well to keep 
in mind that the new exchange is not for one community 
alone, but for all the surrounding communities, and that to 
serve them well is one great secret of success. It will not 
do to have subscribers to the other company’s service tell 
your own subscribers that “we can talk to Chicago or 
Kalamazoo, while you cannot talk twenty miles outside of 
town.” 

Connect with other exchanges. 

Now a word again as to linemen. In many communi- 
ties there is a desire to do all the work with home talent, 
which is all right as far as it goes, but some good and 
experienced linemen will be needed, and by that is meant 
telephone linemen, not telegraph trouble men, for in nine 
cases out of ten they are a nuisance around an exchange 
unless worked under a foreman who can watch them. It is 
hard te convince such men that they do not know all about 
the work, when, as a matter of fact, they are generally 
very ignorant of it. Telegraph and telephone work is very 
different in the matter of details. A good lineman as fore- 
man is needed, but good linemen are not necessarily com- 
petent to lay out a modern exchange, as methods are con- 
stantly changing and they may not be quite up to date or 
qualified to lay out the work, though they might do good 
work if it is laid out for them. As to the compensation to 
be paid the engineer, while it is a matter largely between 
the parties themselves, yet there should be some rate of 
charges by which estimates could be made. In this connec- 
tion why not take as a basis the architect’s rate of 5 per 
cent of the cost of the plant, with necessary expenses? 

If this charge may seem rather high to some of our 
friends, let them ask a lawyer to conduct a lawsuit for 
them. They will then find that for perhaps a week’s work 
he will charge them from 10 to 25 per cent for every dollar 
that he recovers, for work that requircs no more skill or 
brains than electrical engineering, and especially the tele- 
phone branch of it. 

An engineer, in making a deal with the average inde- 
pendent company, should take pains to protect himself 
against the whims of the stockholders, for they are gen- 
erally men who do not know the difference between good 
and bad work, and consequently will put in all their time 
in raising objections and kicking about everything being 
done. Therefore, there should be a written contract con- 
taining a clause to the effect that the engineer should have 
full and complete supervision of the work until its com- 
pletion. For this reason a percentage plan would possibly 
be better than a fixed salary, as under the percentage plan 
he would be secure against dismissal, as his contract could 
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be more securely drawn, as it should be so drawn that his 
percentage goes on whether he is allowed to complete the 
plans or not. 

This may seem altogether one-sided, but the vagaries 
of some country stockholders are simply wonderful, and 
while under this arrangement an incompetent engineer 
might be found occasionally, yet the chances are all the 
other way, and a man must protect himself at all times. 

Engineers, on their part, should make themselves 
thoroughly familiar with their work in order to deserve 
the highest consideration from their clients. They should 
be so thoroughly posted that they could not be easily 
stumped by any question that might arise in relation to 
their work. 

All of us, of course, cannot equal that American engi- 
neer who went to London and almost offhand gave them 
an estimate on the cost of their underground system, which 
approximated Very closely to the contract price offered by 
the lowest bidder. 

A reputation for high-grade work is an engineer’s best 
capital, and a reputation for thorough, straightforward 
honesty is almost equally as good—in some cases even 
better. It may be that the trade has not yet become edu- 
cated up to this standard in all respects, but we should all 
work for such a standard, which will insure respect from 
manufacturers and clients alike. 

There have been cases known, it is to be regretted, of 
construction men approaching all supply men in a deal of 
this kind, with one open hand behind their backs, but such 
cases are not as common as might be supposed. Dishon- 
esty of that kind is more often found in the boards of di- 
rectors than among engineers. 

An engineer’s best capital is his honesty and knowl- 
edge of his work. When he accepts a “rake off” he there- 
by places himself in the power of the supply men and dares 
not reject any material they may see fit to send. 

Then, too, the people who have bribed him also 
despise him and will tell of it elsewhere, and, instead of 
helping him, he will find that his reputation has suffered 
and that his day for important undertakings is over. 

Several brilliant young fellows known to the writer 
have ruined their reputations and are to-day holding posi- 
tions far below their real merits, because they could not 
resist the temptation to “make a little on the side.” 

It is to an engineer’s interest to do his best work, or 
at least the best that his means will allow, because every 
plant is an advertisement for him, either a good advertise- 
ment, or the reverse. 

It therefore follows that, if given a free hand, his 
work will be well done. He is also supposed to be familiar 
with prices of material used in construction, as well as its 
quality, to also know when to use cheap material and 
where the best is required. 

He will also know where to economize to the best ad- 
vantage if economy becomes necessary. 

If he knows his business as he should he will know 
where and how to use grounded or common return cir- 
cuits, know where copper wire is required, and where steel 
wire will answer every purpose. 

Supply houses will not be able to sell him a common 
fence wire for “BB,” and he will have a clearly defined 
standard for all other material. 

Of course, he will have some enemies, and you will 
hear all kinds of reports about him from men who would 
like to take his place, as well as some supply men who 
cannot influence him to favor their line of goods. 

He can have one consolation, however, which is that 
the best men in the independent field have to stand the 
same kind of abuse. Men who invest in independent ex- 
changes are not, as a rule, practical telephone men, and a 
man who has been all his life in the dry goods trade, or the 
banking business, has perhaps been always used to manag- 
ing his own affairs, and naturally does not like to turn the 


Seclephowmy- 17 


management of a new enterprise over to one whom he re- 
gards as a subordinate—for which he can hardly be blamed 
—but he should be in some way impressed with the idea 
that he does not know anything at all about the telephone 
business, and that it will be economy to turn the matter 
over to someone who does. 

It is not to be supposed that an engineer will not 
consult the stockholders on every important step he takes, 
nor will he foist off inefficient apparatus upon them. 
Therefore, it should be clearly understood that he is to be 
the final judge of material and apparatus to be used and 
his decision should settle the matter. 

It is also possible that he is a man who will not run 
after the directors and explain every little detail of the 
work, for that, as said before, is a matter that should be 
left entirely in his hands. 

In speaking thus, we are now speaking to the smaller 
exchanges, because the larger ones have wisdom enough 
to separate their work into departments, and hold the 
heads of those departments responsible for results. 

Another plan that the various telephone associations 
should take up is that of standardizing construction, in 
order that when they are connected together, as_ they 
surely will be, by trunking lines, there will be a uniformity 
of service. Of course, this is liable to stop progress to a 
certain extent by opposing innovations, but telephone peo- 
ple are progressive and there is little danger of their oppo- 
sition to anything new that possesses merit. 





NEW SWITCHBOARD APPARATUS. 


The Swedish-American Telephone Company an 
nounces that its new exchange switchboard will be read) 
for the market about January 1, 1901. In our February 
number we will give a description of this board, showing 
cut of a one hundred line section. 

The Williams-Abbott Electric Company, Cleveland, 
Ohio, has just put on the market a new standard metallic 
circuit switchboard, employing the H. C. D. combine: 
removable spring-jack, drop and coil, the invention of Mr. 
Harry C. Dodge, general manager of the company. ‘This 
board is claimed to be a new departure in switching ap 
paratus, and we have arranged to describe it fully, with 
illustrations, in our February issue. The Williams-Abbott 
Company will take pleasure in sending full information 
concerning this board to anyone interested in the purchas« 
of new exchange equipment. 





NEW “EUREKA ELECTRIC” BUILDING. 

On February 1, 1901, the Eureka Electric Company, 
157-159 South Canal Street, Chicago, will remove to the 
new “Eureka Electric” building, located at 143-145 South 
Clinton street. The entire building (comprising six floors) 
will be devoted to the manufacture of Eureka apparatus, 
including the Eureka metallic express switchboard, tele 
phone protectors, lightning arresters and exchange ap- 
pliances. The building will be equipped with the most 
modern machinery, and with fifty thousand square feet of 
space the company will be in position to properly handle 
its steadily increasing business. It takes this opportunity 
to thank its many customers and friends for past favors 
and will be indebted for continuance of their patronage in 
the new quarters. 





If ‘you have anything to sell to telephone men it should 
be advertised in TrEterpHony. This journal reaches 
nearly every buyer in the field. It goes to every telephone 
exchange, toll line company and construction company in 
the United States and Canada, and advertising in its pages 
cannot help but bring large returns. Its circulation is guar- 
anteed. Everybody reads TELEPHONY, the modern tele- 


phone journal. 
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THE GENERAL MANAGER. 
BY HENRY M. FISK. 


The general manager of an 
independent telephone exchange 
occupies a position of great and 
varied responsibility. This po- 
sition requires practical knowl- 
edge in every branch and detail 
of the mechanical end of the 
business, and, in addition there- 
to, business ability, energy and 
diplomacy. Not only must the 
exacting public be pleased, but 
the interests of the company 
must be protected and ad- 
vanced, or the directors will 
soon visit their displeasure on 
the head of the unfortunate in- 
cumbent. It will, therefore, be 
seen that the general manager 
must be a kind of “Pooh-Bah,” 

or, to put it in scriptural rather than comic opera phrase- 
ology, he must be “all things to all men.” During the 
period of insiallation, technical knowledge will lead him to 
choose such apparatus and such methods of construction 
as will insure the greatest rapidity in operation, and the 
greatest economy in maintenance. If this step be taken 
carefully, it will make life easier for the general manager, 
because it will to a large extent anticipate the demands of 
the patrons and prov de for the dividends of the stock- 
holders. In this articie it is taken for granted that the 
company will have ample capital to insta!l the plant; that 
it will be installed as an investment and not as a stoc- 
jobbing scheme, and that the force of directors will work 
in harmony with the general manager. 

It is realized that only too often in actual practice 


some of these features are not found, and this article will 
doubtless reach the eye of many general managers, who 
would think that the millennium had arrived if their lots 
were cast along such pleasant lines. ' 
The first step will be to estimate the ultimate capacity 
of the system. This applies, of course, to both local and 


toll service. These estimates Will be rough and inaccurate, 
but in making them the field should be gone over carefully 
and an extra allowance made, to be on the safe side. 

The next step will be to determine the style of your 
equipment, and here is where one learns to wish he was 
again a little child playing along the seashore and listen- 
ing to the sad sea waves. There are, of course, almost as 
many systems as there are manufacturers, and every sys- 
tem will have strong advocates, earnest in their conviction 
that every other system except the one they favor is en- 
tirely wrong. There will be the old and tried generators 
with their drop signals, the central energy visual and lamp 
signal with individual battery, the complete central energy 
and various modifications of these various systems to cor- 
respond with the individual ideas of the different inventors 
and manufacturers engaged in the telephone supply busi- 
ness. It will be well to become thoroughly acquainted 
with the various systems in use, not by consulting the 
manufacturers, but by personal investigation of the ex- 
changes. Follow the trouble man and learn the per- 
centage of the various kinds of trouble encountered. All 
information of this kind should be tabulated carefully. It 
may be possible to determine from these tables what is the 
weak point in any system, and this will be of assistance to 
the general manager in preventing the same weaknesses 
in his own exchange. 

Should it be impossible to obtain this data by personal 
visit, information can be secured by correspondence with 
the managers of various exchanges using various systems. 
In fact, it is worth while to consider the idea of forming an 
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association of managers for the interchange of such tabu- 
lated data as would tend to advance their knowledge re- 
specting the operation of the different systems now in use. 
This information, as regards apparatus, would be general 
in its nature, because the product of one reputable factory 
is very similar in form, construction and operation to the 
same type of apparatus produced by other reputable fac- 
tories. 

If this plan were adopted it would very probably lead 
to a uniform system, embracing all the good features of 
the various systems, and eliminating the objectionable 
points, at least to a great extent. Such an association 
would be of value not only to its members, but also to the 
manufacturers, because in the past experiments leading 
up to the adoption of various equipments have not been 
sufficiently exhaustive and comprehensive. 

The general manager of exchanges must codperate 
with the manufacturers and their engineering corps be- 
fore the perfect type of the future can be developed, but 
this is not pertinent to the present article. 

Having chosen the system which seems most desir- 
able, the next.move will be to find a suitable home for the 
exchange. In the smaller cities this question is not of 
great importance, but in the larger cities it transcends 
most others. It is generally conceded that large ex- 
changes should be handled from one central office. The 
various reasons for this will be advanced in an article de- 
voted exclusively to that subject some time in the future. 
The principal thing to be considered in selecting this loca- 
tion is to have it as nearly in the center of the under- 
ground territory as possible. It should be a building built 
expressly for exchange purposes. A cable room should be 
provided in. the basement; a cableway leading to the dis- 
tributing room in the first story, and on the second floor 
the switchboard will probably be located. All of these ar- 
rangements should be made with the ultimate capacity 
constantly in view. Every wire should be assigned a place 
in the original plan. Too much care cannot be exercised 
in this respect, as many of the Bell licensees have learned 
to their sorrow. 

Many exchanges have found it impossible to supply 
additional patrons with service, for the simple reason that 
it was impossible to get more wires into the exchange. 
Such exchanges resemble the man who started to build 
a mansion by erecting the kitchen and then adding rooms 
as his means would permit. 

Having provided a home for the exchange, the next 
step is to provide subways and conduits for all lines up to 
the estimated ultimate capacity of the system. In aerial 
work as much cable as possible should be used. All poles 
should have at least seven-inch tops and should be pro- 
vided with steps ten feet from the ground. Nothing but 
copper metallic lines should be used, and all lines should 
be thoroughly guyed. Extra dollars spent in good aerial 
construction will bring good returns in the economy of 
maintenance. All drops and jumper wires should be of 
the best rubber-covered wire, and in carrying drops to 
house use nothing but brackets and glass insulators. Un- 
der no conditions use porcelain knobs for outside con- 
struction. 

Do not place your telephone too high. It is a com- 
mon fault in most construction to place the telephone so 
high on the wall that they cannot be reached by half the 
people that desire to use them, consequently poor service 
is obtained. 

Having installed the plant, the next dutv will be to 
give efficient service. To do this properly will require a 
corps of trained assistants, thoroughly organized. Each 
man must have his work well defined and tabulated records 
of every detail must be kept for constant reference and 
guidance. 

It is necessary to have an exchange manager whose 
duty it will be to look after the operators. He should 
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be required to keep close watch on the business done, 
and at least once a month keep a record of all connections 
made for one day. This record should be kept in such 
a manner as to enable the general manager to know just 
when the various positions are busiest. Should a position 
become overloaded, it would by this means be brought to 
his notice, and steps could be taken to relieve it. This 
method would also make it possible to regulate the operat- 
ing force so that the full force of operators would not be 
present except at times needed. Such records would 
materially reduce operating expenses. 

Other department heads besides the exchange man- 
ager would be the underground foreman, a switchboard 
foreman, an aerial foreman, and a trouble man or wire 
chief. The underground foreman should be required to 
render monthly statement of the condition of all cables, 
and a monthly test should be made to determine their 
stability. The switchboard foreman should be required to 
render a monthly tabulated statement of all troubles en- 
countered during the month together with the condition of 
the board at the end of the month. The aerial foreman 
sheuld be required to render a tabulated report of the various 
troubles he has encountered during the month. The wire 
chief should renderatabulated report of the various troubles 
he has repaired during the month. The object of these tabu- 
lated reports is to enable the general manager to see at a 
glance where the troubles lie, and consequently what steps 
to take to prevent them in the future. 

Having started out under ideal conditions so far as 
capital, tractable stockholders and directors are concerned, 
we have accompanied the general manager through the 
various steps of installing an exchange. He is now face 
to face with the problem of rendering value received to 
the patrons of his company. What has already been done 
will. shortly determine his success or failure. His tact 
or kack of it will make for him and the company either 
friends or enemies. The organization of the soliciting 
and collection departments will determine to some ex- 
tent the amount of business done and the number of 
uncollectible accounts. But, however untactful he may 
be, however poor the organization of solicitors and col- 
lectors, if the equipment is. good and the operating 
force efficient, the results will be satisfactory to all 
parties concerned, whereas with poor equipment the 
diplomacy of a Talleyrand and the financial sagacity of a 
Russell Sage could only mitigate the evils and postpone 
the inevitable day of reckoning and loss. 





THE ROMANGE OF THE TELEPHONE. 


BY JOHN PAUL BOCOCK. 
(Courtesy of Frank A. Munsey.) 


The toy of a quarter of a tentury ago has come to be 
the key to a treasure chest whose gold has grown past all 
precedent; grown overnight, from the air and the water, 
the curiosity of men, the laws of nature. It is not the vulgar 
accumulation of toil, but the joint product of luck and pluck, 
of opportunity improved and advantage mercilessly pressed, 
tostered always by the Patent Office and the courts of the 
United States. 

Interwoven in this story of the golden growth of the 
Bell Telephone Company, which has so long controlled 
the latest and most useful gift of science to man- 
kind, are such marvelous oaths, such charges of cor- 
ruption and treachery, such tales of ruin and oppression, 
such accusations against men high in the public esteem, 
such sacrifices of truth and honor, such disappointments 
and defeats of the many who have sought to share the re- 
vard of the one, that the bare relation of them all, were 
hat possible, would surpass any romance ever written. 

On a stormy Monday in the month of February, 1876, 
# patent lawyer in Washington sat in his office at work. 
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There was nothing in the air, in the morning papers, or 
in the formal caveat over which he bent at his desk to hint 
to him that this 14th of February was to be a red letter 
day, a day to be remembered for all time in the history 
of American patents. The lawyer worked patiently away 
until lunch time, and then rested and refreshed himself. 
After a while, an office boy came to the private office and 
announced Professor Elisha Gray, who was at once shown 
in. The papers, now ready for signature, were carefully 
examined by Professor Gray, whose discovery of “a new 
art of transmitting vocal sounds telegraphically” they were 
to announce to the world—not for the world’s benefit, but 
for Professor Gray’s, after he should have applied for and 
obtained a patent. Some time before the Patent Office 
was closed for business that afternoon, this caveat was 
duly filed, according to law, in the department of electric- 
ity. The fees incidental to this filing were paid in and 
entered as paid, on the blotter in the chief clerk’s room. 
Had the chief clerk also entered on his blotter the hour of 
filing, millions of dollars since spent in litigation would 
probably have been saved. 

For this same blotter showed, at the close of business 
hours on that same day, that some time between the open- 
ing and closing of the office one Alexander Graham Bell 
had paid the fees incidental to the filing of an application 
for a patent “for the electric transmission of noises or 
sounds of any kind”—not mentioning vocal sounds or 
human speech. But whether the caveat was filed before 
the application, or vice versa, the records did not show, 
nor do they show to this day. 

Now, if the filing of these two papers, the legal effect 
of which was quite different, as we shall presently see, in- 
dicated that two inventors were honestly striving to patent 
—each for his own benefit—a valuable discovery, and to 
obtain that precedence which in patent law is so vital, by 
filing each his own papers at the earliest possible moment, 
there is one plain duty incumbent on the examiner in the 
electrical department. That duty was to give each of the 
inventors the same opportunity to perfect his claims, and 
to stand by impartially until the law should declare which 
one was entitled to priority. 

What did happen? Out of the tangled web of con- 
tention which at once began to be woven about the tele- 
phone, what undisputed facts stand out? First, the fact 
that Alexander Graham Bell was notified in writing, in 
care of his patent lawyers, that his application for a patent 
was suspended in consequence of the filing of Professor 
Gray’s caveat. Second, that Bell was subsequently noti- 
fied, under date of February 25, that this suspension, “hav, 
ing been declared under a misapprehension of applicant’s 
rights,” was “withdrawn.” Both these notices were signed 
“Z. F. Wilber, Examiner.” The same day, the 25th of 
February, Examiner Wilber made a formal entry that 
“the cash blotter in the chief clerk’s room shows con- 
clusively that the application was filed some time earlier on 
the 14th than the caveat.” 

On the other hand, it has been charged under oath that 
Gray’s caveat was actually filed before Bell’s application, 
but having been filed first, was entered last, being at the 
bottom of the pile of papers accumulated for entry by. 
the close of the day. It has also been suggested that 
while the fees for filing were paid in by Bell’s attorneys 
before Gray’s caveat was filed, the actual Bell papers 
were not filed until later. Such surmises are not profitable: 
they have already proven expensive—for the Bell Tele- 
phone Company has paid out as much as four hundred 
thousand dollars in one year for the quieting of the legal 
curiosity outsiders have felt about these similar questions. 
“Not one cent for tribute, millions for defense,” is a 
costly motto when lavishly followed out. 

On March 7, 1876, eleven days later still, a patent, 
numbered 174,465, was duly issued to Bell in accordance 
with his application. Such alacrity of action on 
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an application filed only three weeks before must 
have been extremely gratifying to Mr. Bell. It is quite 
unusual in the Patent Office. For example, the famous 
Berliner patent, now in litigation in the United States 
courts (the last patent, by the way, that stands between 
the public and the unrestricted use of the telephone), was 
not issued until fourteen years after the application was 
filed. Before passing on to the next telephone tragedy, 
it should be remembered that Mr. Bell has consistently 
denied that he took or tried to take any unfair advantage 
of Professor Gray. It is said for Mr. Bell, also, that i 
Professor Gray had sent in an application for a patent in- 
stead of a simple caveat, he, Gray, would have received 
the same notice as Bell, an application, being a paper 
requiring official action, while a caveat is simply 
a private paper not requiring official action—so 
private, the anti-Bell people add, that it ought not to be 
shown or its contents made known to any one, especially 
not to a rival. The anti-Bell people have the daring to 
state that Mr. Bell was allowed to see the caveat, which 
contained the first written description of a speaking tele- 
phone, and that he profited by this to such an extent that 
he constructed a talking instrument which apparently cor- 
responded to the description in his patent of March 7. 
More, they charge that Bell was thus enabled, having at 
last realized that a speaking telephone, a thing of enor- 
mous commercial value, would soon be patented by some- 
body, to go on and apply for another patent, this time de- 
scribing it in no ambiguous terms, which second and con- 
clusive patent was issued on the 30th of January follow- 
ing, and numbered 186,787. Mr. Bell denies any such in- 
spiration from either the Gray caveat or the Reis tele- 
phone, then on exhibition in the Smithsonian Institute. 

These two patents, No. 174465, of March 7, 1876, and 
No. 186787, of January 30, 1877, have been the famous 
Bell telephone patents which have made more than a 
hundred million dollars for their owners. The life of a 
patent being seventeen years, both are now defunct; but 
they served their purpose. 

The next scene in the telephone melodrama is more 
comic than tragic. It takes place on a hot Sunday in 
June, in this same centennial year, which, curiously enough, 
brought to a head the struggle to construct a telephone. 
The Emperor of Brazil and a number of other distinguished 
visitors to the Centennial were invited by Professor 
Barker of the University of Pennsylvania to attend, in 
one of the Exposition buildings, an exhibition of a novel 
apparatus. This was a “harmonic multiple telegraph,” by 
which a number of messages could be sent over a single 
wire by means of musical notes. The exhibition was an 
interesting one; the inventor, Professor Gray, was superin- 
tendent of the Western Electrical Manufacturing Com- 
pany, Professor Barker was a well-known scientist, and, 
besides Dom Pedro, the eminent electrician, Sir William 
Thomson, now Lord Kelvin, was among the auditors. So 
was Alexander Graham Bell, comparatively an unknown 
man, who was then exhibiting on week days, at the 
Centennial, the interesting scientific toy known as the 
Bell telephone. This instrument Mr. Bell had completed 
that spring. He had not been required to comply with the 
usual regulation that a practical model should be filed with 
his application for a patent. The obliging Mr. Wilber had 
been kind enough to pencil on the “jacket” or envelop of 
the Bell papers, “Model not required.” 

This gave plenty of time for the construction of the 
speaking telephone which Mr. Bell now, on this Sunday 
morning in June, 1876, humbly requested that he might 
have the privilege of showing to the distinguished gentle- 
men gathered to hear Professor Gray’s musical telegraph. 
There was some disinclination to waste time over a “toy” 
which, however interesting, could not share in scientific 
importance with Professor Gray’s apparatus; but Mr. Bell 
got the chance he sought. He has taken chances all his 
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life, and improved every opportunity. He knew that the 
telephone would be a gold mine, no matter who called it 
a toy. 

Speaking into the transmitter, he asked one of the 
gentlemen to go to the other end of the long hall and listen 
at the receiver—which, by the way, was a duplicate of the 
transmitter, and not an entirely distinct part of the ap- 
paratus, as it is in the telephone of to-day. Various tests 
were made, and* everybody was pleased. Finally Sir 
William Thomson spoke into the telephone Hamlet’s solil- 
oquy, and Professor Gray, of all men in the world, went 
to the receiver to hear the prophetic words, “To be or not 
to be.” It was not to be, for Professor Gray. He said 
that he could hear only a confused jumble of sound, and at 
last these words, “Aye, there’s the rub!” 

So the company dispersed. Some of them, of a surety, 
knew that at that moment there was in the Smithsonian 
Institute, not a hundred miles away, another telephone, 
so named and made by Philip Reis, who had died in Ger- 
many two years before, believing himself the inventor of 
the telephone, and supposing that he had given his in- 
vention to the world. 

Bell and Gray separated that June Sunday, not sus- 
pecting how soon and how often they were to meet in the 
press. in the courts, and in the tribunals of public opinion. 
Nobody else thought much about the speaking telephone. 
Gray himself never took the trouble to make one until 
November, 1877. But Bell never flagged in his energies. 
He believed in himself and in the invention, though he 
knew that much remained to be done before it would be 
useful. His transmitter bothered him above all things. 
He did not realize the far reaching importance of the un- 
dulatory electric current he used in his telephone instead 
of the “make and break” current used in telegraphing. 
That was what his lawyers say he had attaiped and pat- 
ented—the use of an undulating current to take up the 
sound waves in his transmitter, to transform them into elec- 
tric waves, to speed them over a telegraph wire, and then 
to convert them back in the receiver into other sound 
waves, exact reproductions of che original ones talked into 
his telephone. He had learned how to project the simu- 
lacrum of the human voice over leagues of space, enabling 
us with the latest development of his magic instrument, to 
materialize the vocal spirit at a distance of two thousand 
miles. He declares he did not learn this from Reis or 
Gray. 

3y a strange series of coincidences, as subsequently 
recorded in the courts and the newspapers, at least a dozen 
men in different parts of this country were at this very 
time working at telephone inventions, trying to construct 
a machine that would reproduce or carry the human voice. 
The atmosphere seethed with telephone thoughts, accord- 
ing to the claimants who began presently to spring up. 

Nearly all of these claimants are living to-day, their 
modest competence strikingly contrasted with the gilded 
eminence of Bell. Learned and incorruptible scientists 
support, as against Bell, the claims of McDonough, Draw- 
baugh and Dolbear, which the courts have denied. Edi- 
son, Blake, Berliner and Short, whose telephone inventiorts 
passed for a valuable consideration into the control of the 
Bell company, are also to be named in this category. An- 
tonio Meucci, the veteran of Garibaldi’s wars, found, in his 
last years on Staten Island, many believers in his assertion 
that he had invented a speaking telephone in 1857. But 
of them all, perhaps, James W. McDonough of Chicago 
can claim precedence as an inventor of the telephone re- 
ceiver, for, given a Reis transmitter in the Smithsonian 
Institute free to anvbody’s use, the telephone receiver be- 
came at once the all important mechanism. On April 10, 
1876, McDonough applied for a patent on a “teleloge, or 
means of transmitting articulate sound by electricity.” 


(CONCLUDED IN FEBRUARY TELEPHONY.) 
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THE STANDPOINT OF THE SALESMAN. 


BY STANLEY A. DUVALL. 


The traveling salesman has 
been identified and prominent 
in the independent telephone 
field since the days of the first 
efforts of Doctors Harrison 
and Cushman. He has wit- 
nessed the movement grow 
from a few struggling ex- 
changes in Indiana to the es- 
tablishment of a 10,000 line 
exchange in one of our largest 
cities. From a_ struggling 
manufacturer on the eigth 
floor of one uf the large manu- 
facturing buildings in Chicago, 
he has seen the movement 
grow to the establishment of 
many large and complete fac- 
tories, most of them in Chi- 
cago, whose product will amount to many hundreds of 
thousands of dollars yearly. 

Formerly the traveling salesman in this field was a 
good deal of a promoter, but that day has passed. At one 
time the traveling salesman was the sole means of com- 
munication between the manufacturer and the operator 
and between the operators themselves. This, of course, 
was in the days before the trade journals had recognize 
the movement. This fact should always be borne in mind 
in dealing with any salesman, that the success of the inde- 
pendent movement was due in no small amount to the fact 
of the encouragement offered by the traveling salesman. 
He was always ready and willing to explain and furnish 
any information he had upon any of the numerous sub- 
jects that were formerly so interesting to telephone buyers, 
and in this case the fact must be noted that the salesman 
for independent telephone apparatus was a unique produc- 
tion. It was necessary for him, and is still, to be fairly 
well versed in technical matters and to have a fundamental 
understanding of the patent situation. While the traveling 
salesman is universally received with courtesy and kind- 
ness, even when the goods of the firm he represents are 
not desired, yet it should always be borne in mind that it 
is through his mediumship that the movement has flour- 
ished to such an extent. 

It is a fact that at times it has been a debatable ques- 
tion with some of the manufacturers as to the capability 
and efficiency of the traveling salesman. Yet it is an 
undeniable fact that in nearly every case the more travel- 
ing salesmen a house has upon the road, the greater has 
been the success of the manufacturing concern. 

One of the marvelous feats to be noticed in the field 
is the great development toward perfection of independent 
telephone apparatus in the last three years. A complete 
line of telephone appliances has been designed and proven 
by practice to be correct, entirely independent of the Bell 
interests. This is certainly a wonderful feat. The inde- 
pendents now have a complete line of apparatus, which 
they own, and which is in many respects far superior to 
that of the Bell Company, and entirely free, we believe, 
from infringing on the rights of others. Now and then 
“a timid one” inquires about the old scare-crow—the Ber- 
liner patent and its claims—but the traveling salesman 
soon has the customer converted. Personal talk on this 
subject in the field bv the manufacturer’s representatives 
will do more than all the articles and opinions of most 
eminent editors and lawyers. 

Formerly it was necessary for the salesman to assist 
the customer in technical matters by suggestions in regard 
to the building and equipment of plants. This feature has 
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now almost entirely disappeared, and we find the operating 
field as well equipped with technical ability as that of the 
manufacturing field, and now fully capable of taking care 
of themselves, and at the same time give the manutfactur- 
ers, from time to time, some valuable pointers. This has 
always been true to some extent. The far-sighted inde- 
pendent manufacturer has always felt the pulse of his 
customers through his salesmen, and a number of im- 
provements have been brought about by suggestions from 
time to time by the men on the road. In a number of 
cases they have seen room for improvement, and in many 
cases the customers have suggested a great deal of valuable 
data upon different subjects. 

The traveling salesman has been compelled to be 
somewhat of a diplomat. The office man at the desk, in 
dealing with the trade, is not always fully acquainted with 
the rights in the premises, and is sometimes arbitrary, when 
the fault is really with the house. Again, it is vice versa, 
aird it is to the salesman’s judgment and ability that these 
little breaks in harmony are bridged over and the custom- 
er’s patronage retained. 

Some buyers in the independent field are apt to com- 
plain of the number of improvements and new styles of 
apparatus being placed on the market from time to time 
by the different manufacturers. This should not be, as 
the independent field has been in a state of evolution since 
its conception. It is only by this ceaseless improving that 
the independents have made a market for high-class ap- 
paratus, which is a source of surprise to the Bell interests. 
Could the Bell interests have foreseen the accomplishment 
of this wonderful feat, which has taken place in the last 
five years, they would have made a stronger fight to stamp 
out the movement. The movement begun a few years ago 
in the long-distant field is as great a success as the local 
work has been. This fact has been due primarily to the 
improvements along mechanical and electrical lines in 


- telephone appliances produced by the one powerful incen- 


tive known to manufacturers, namely, sharp competition. 
In fact, so sharp and keen has been the fight that certain 
grades of apparatus have been obtained which were im- 
possible of accomplishment in any other manner. Take, 
for instance, the magneto Bell, with its generator, ringer 
and automatic hook. 

The independents are building a better magneto of 
its kind than was ever turned out by the Western Electric; 
especially this holds good in party line systems or farmer 
bridging Bell line apparatus. This is a field that has been 
developed and built up almost entirely by the indepen- 
dents. It is true that the Bell leasees were the first to 
start bridging line service, but they never have reached 
the strength of the independent companies with their thou- 
sands of miles of lines scattered throughout the country. 

Again illustrating the ceaseless activity and energy of 
the manufacturers, is the record of the multiple switch- 
board. Scarcely three years ago a multiple jack switch- 
board for independents was but a fond dream; to-day there 
are a number of different types of this apparatus, some 
comparing favorably with the best Bell product, while 
others excel. 

Right here it might be well to give the manufacturers 
credit for the marked characteristic that buyers seldom 
appreciate—that is the readiness at all times to anticipate 
the wants of their customers. They have never been back- 
ward with either capital or brains, but place within the 
reach of the buyers of independents’ goods the highest 
class of apparatus at nominal prices. 





Mr. Tames A. Kenny, the manager of the American 
Electric Fuse Company of New York and Chicago, was 
united in marriage to Miss Ada Thomas of Chicago Fri- 
day evening, December 21, 1900. Mr. and Mrs. Kenny 
will reside at 5650 Calumet avenue, Chicago. The many 
friends of Mr. Kenny unite in sincere congratulations. 
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THE INDEPENDENT TELEPHONE INDUSTRY 
FROM THE MANUFACTURERS’ 
STANDPOINT. 


BY I. J. KUSEL. 


In reviewing the independent 

field and its successes, consider- 
ing the various phases and dif- 
ferent branches in which all of 
the. independent workers have 
been more or less interested, 
the manufacturer’s position and 
his efforts in behalf of the inde- 
pendent field, his work, efforts 
and other matters in which he 
is interested in this great rush 
and rapid advancement particu- 
larly noticeable in the field of in- 
f dependent telephony, has in a 
‘measure been overlooked, ex- 
cept occasionally, when some 
manufacturer is referred to as 
having made considerable 
wealth in this particular line. 

In no business are the requirements broader and the 
conditions more exacting upon a manufacturer than in 
this line. 

The first requirements looking forward to success are, 
as is the case in most all other lines of commercial busi- 
ness, honesty of purpose, a determination to succeed and 
an intention that all who may have transactions with him 
shall be treated justly and fairly, which will result in an 
increased business. 

Usuallv these particulars just spoken of are sufficient 
when backed by integrity, brains, intellect, capital and a 
determination to push. In other words, in this age to 
hustle will usually in most all lines bring success. But in 
the independent telephone field these essentials just spoken 
of are not sufficient to make an independent telephone 
manufacturer’s business absolutely a success. 

Fle must not alone be a thorough business man, pos- 
sessed of all the capacities and requirements of a business 
man in this age of hustle and push, but he must as well be 
of a mechanical turn of mind, be quick to grasp -the 
situation and the demands of his trade for apparatus, must 
have a knowledge of that apparatus, not alone of his own 
goods that he manufactures, but of that of all his competi- 
tors, as well as the demands of its trade. 

While it is true the successful manufacturer of to-day 
must and usually does have on his -staff competent electri- 
cal and mechanical engineers and telephone experts, it is 
necessary to the success of his business and apparatus that 
he keep in daily touch with all the departments of his busi- 
ness, and particularly the mechanical and electrical end 
of it. For in no way will he fail quicker than the neglect 
or oversight on his part to watch each and every detail 
of the apparatus that he offers to the trade. 

The manufacturer in producing his line of apparatus 
does so with the idea and thought in mind that it will bring 
to the exchange to whom it is sold success, allow them to 
compete under the most exacting conditions with any ap- 
paratus that can be offered either by the monopoly or any 
competitive lines with which they may come in contact. 

The buyer cannot overestimate the important part of 
the interest that the manufacturer takes in the success of 
his exchange; he cannot fail to recognize the efforts on the 
part of the manufacturer to furnish him apparatus that 
allows him to make a success of his exchange, and in this 
rushing age, too often are the efforts and the work of the 

manufacturer overlooked in the purchase of apparatus for 
a plant, and too often is it a question of price in place 
of quality and merit upon which contracts are awarded. 
The company who would follow the following lines in 
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starting an exchange, placing themselves in the hands of 
any reputable manufacturer in the independent field at 
this time, absolutely the company who would openly place 
an order for whatever apparatus they may require, so far 
as the quantities may be concerned, capacities, etc., would 
find that the manufacturer in whose hands they had placed 
themselves would in every way take care of them, and in 
the end this, no doubt, would result in a great saving in 
dollars and cents, as against the plan that is usually fol- 
lowed out in the selection and purchase of apparatus by 
competition on price, regardless of all other points that 
would bring success. 

When the various requirements necessary to the suc- 
cess of the independent telephone manufacturers are con- 
sidered, and when we consider that so few failures have 
taken place, it is fair to state that in no field of commercial 
life can there be found a more active, hustling or brainier 
set of men. 

The writer calls to mind a conversation that he over- 
heard some little time back, wherein a telephone buyer 
mentioned that prices were higher than they ought to be, 
and in citing his case, he called attention to what he be- 
lieved a very large amount of money having been made 
by one particular manufacturer. The writer vouches this 
assertion that this same manufacturer, had he applied the 
same energy, time, attention, thought and perseverance 
to any other line of business, even though it be the making 
of brass tacks, would perhaps have made more money 
with less effort in any other line than he has in the same 
length of time in the independent telephone field. But in 
independent telephony there seems to be this spirit, a 
desire to make a standing in opposition to the monopoly, 
an absolute determination on the part of all that are in 
the field to succeed. The field is full of vigor and life, and 
while the independent manufacturer has his labors and 
troubles, he also has his rosy side when comparing notes 
with his competitor. 

A remarkable thing to be noticed in the independent 
field is that all during the year one manufacturer is com- 
peting, we might say fighting, working against each and 
every one of his competitors. But once a year they are 
to be found drinking of the same cup, and if one were not 
to know them, would think at this time that they were all 
working for one and the same concern. 

Having mentioned that a manufacturer in the inde- 
pendent telephone field must first be a business man, sec- 
ondly, a mechanic and an expert, thirdly, particularly a 
patent lawyer, in no field is it possible to point to a manu- 
facturer in any line of goods requiring absolutely these dif- 
ferent necessary essentials to success. 

If he possess well these points, and be a wide-awake 
man having the ability to hustle and push his business, 
his company will succeed. If he fail in any one or in all 
so will his company fail as well as the exchanges to which 
his company may have furnished apparatus. 

In reviewing the independent field generally the suc- 
cess has been remarkable. Looking back to the time when 
practically there was not even a switchboard to be had, 
when the commonest kind of apparatus carelessly thrown 
together brought results and successes, and in the short 
space of practically seven years of time, we to-day have 
thousands of exchanges, some of them extremely large 
ones, equipped with apparatus that the monopoly after 25 
years of experience cannot excel in service or any point. 

When it is a fact that in most all lines of business 
95 per cent out of every 100 fail, in the independent tele- 
phone business it is the reverse, we have but 5 per. cent, 
while 95 are successful. 

The field offers wonderful inducements and still con- 
tains many grand openings for the right men, and with the 
same energy and push and determination the success of 
independent telephony is such that no one at this time 

can say what grand results are yet to come. 
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WIRELESS TELEPHONY. 
BY J. C. KELSEY. 


Experience has taught tele- 
o phone men particularly that lo- 

gm, cal conditions have a direct 
bearing upon each piece of ap- 
paratus and the method ‘of 
(operation thereof. 
That which has worked suc- 
‘cessfully at Nantucket or Paw- 
#tucket will not necessarily work 
NV successfully in Minneapolis. 

The first inspection of Sir 
William Preece’s work causes 
hus to conjecture as to what ex- 
tent local conditions will have 
influences. 

The principle involved is not 
new, nor is it in any way intri- 
cate. Extreme simplicity marks 
every part of it. Any telephone 
plant has all the required apparatus. 

Twelve years ago Graham Bell, in a lecture to a Cornell 
class, told of an experiment at his home, wherein he drove 
two iron pokers into the ground, attached thereto a tele- 
phone, and heard distinctly the tick of a telegraph more 
than a mile away. 

We use Bell receivers and local battery transmitters, 
double-contact keys and dry cells, after this manner: 
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When a party receives, the key is normal, and when ready 
to transmit, the key is depressed. Like the telegraph, 
one receives while the other transmits. But unlike the 
telegraph, the receiving party cannot break the trans- 
mitting party. He must wait till the transmitting party 
finishes, or says “key,” which means that both keys shall 
be reversed, the receiving party pressing his key down, and 
the former transmitting party releasing his, thus reversing 
operations. This allows a simple circuit and free from all 
evils of impedance. 

The first experiment was to observe the inductive 
effect of two parallel wires thirty feet long and one foot 
apart, with widely separate returns. This gave a muffled 
yet distinct transmission. The second experiment was to 
observe the combined inductive and conductive effect. The 
separate returns were connected in this manner: 
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And an immense improvement was noticed in transmission. 
It would appear, that the receiver would be short circuited 


in such a short loop, but such is not the case, however. 





This is the first apparent proof that the transmission of 
speech through any distance of earth or water depends 
upon a combination of the inductive and conductive, or 
leakage, current effect. 

Instead of a common return wire, the ends of each 
circuit, I and 2, 3 and 4 were grounded to the nearest 
water, gas and plumbing pipes, the distance between the 
parallel wires increased to twenty feet, and it was noticed 
that transmission was just as good as formerly, showing 
that the increased distance between the ends, 1, 2, 3 and 4, 
counteracts the decreased inductive effect, because it al- 
lows more conductive, or leakage, current in the receiver 
circuit which before had been partially short circuited. 

At Lake Powderhorn, the distance between parallel 
shores was over six hundred feet. Not having time nor 
place to stretch the 150-foot lengths of parallel wire, we 
laid them in the snow, which proved a good insulator. 
This was a disadvantage, however, as no proof could be 
made that the higher the parallel wires above the surface 
of the water, the better would be the inductive effect. 

The four ends, 1, 2, 3 and 4 were secured to long 
grounding rods, which were driven deep into the mud. 
Exact paralleling was but guess work. With four volts 
pressure in the transmitter circuit, unfortunately having 
no more, and losing thereby a chance to try different 
strengths, a good conversation was carried on. 

A small boy’s voice was particularly clearly trans- 
mitted. 

Later, lengths of 800 feet were stretched on each side 
of Lake Harriet, 5,000 feet apart, no transmission was 
effected, owing to leakage of street railway current. 

Substituting a volt meter for the set, a reading of 1.3 
volts to —1.3 was observed in this length of wire. The 
backward deflection was observed as the single car ap- 
proached or receded from our station in the direction of 
the power house. 

This great leakage overpowered what leakage effect 
we expected from the opposite shore, 5,000 feet away, and 
rendered our experiment a comparative failure. However, 
it is important to learn, if possible, a method to overcome 
earth currents, which will be tried soon. 

The Mississippi river, one thousand feet wide, was 
next tried, hoping it to be free from earth currents, but 
in a wire, 420 feet long, a steady reading of 4-10 volt was 
observed. 

This did not deter us from trying the talking proclivi- 
ties and we were agreeably surprised to note that a good 
conversation was afforded. 

Five cells composed the transmitting circuit, which 
was increased to ten cells, or fifteen volts, which directly 
increased the transmitting power. A volt meter was 
shunted around the set, and it was noticed that the voice 
fluctuation caused the needle to jump backward and for- 
ward between 8 and 15 volts with 10 cells in the circuit. 
A shrill voice seemed to make more decided and more rapid 
fluctuations of the needle. 

We expect to try, this coming week, voltage from 7% 
up to forty volts, at least, because if 10 cells make nearly 
twice the transmission power that five cells do, it looks 
reasonable to think, possibly, twenty cells will do better 
than ten of them. 

Seven and one-half volts makes a plain conversation 
with the mouth directly into the transmitter. Fifteen volts 
will allow the lips three inches away from the transmitter 
to carry on the same loudness of conversation. 

From experiments thus far, no conclusions have been 
arrived at, except that, apparently, a steady earth current 
causes no difficulty, while a rapidly fluctuating plus and 
minus earth current proves entirely destructive to trans- 
mission without wires. 

Not having instruments for the earlier tests, Prof. Geo. 
D. Shepardson of the Minnesota State University Electri- 
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A CONSCIENTIOUS TELEPHONE. 
BY FRANK GOEWEY JONES. 


A telephone is not a mere in- 
strument of wood and metal. 
It is more than that; much 
more. Indeed, after observing 
several telephones very care- 
fully, for a long time, | am con- 
vinced that a telephone is the 
most nearly human of all inani- 
mate objects. I would almost 
believe, since many honest folks 
maintain that electricity is life, 
that a telephone in service has 
life itself. Telephones hear and 
speak. Why should they not 
also feel human emotion. Cer- 
tainly they do feel, how other- 
wise could I have known of the 
events which I am about to re- 
late? 

I was sitting in my study a few evenings ago; and 
after a hearty dinner, I leaned back in my easy chair, 
breathing the sweet incense of a pure Havana cigar. | 
was thoroughly at peace with all the world. As I sat 
there, my eyes lit upon my office telephone, and I dreamily 
wondered how it would seem to exist without that labor 
saving, helpful instrument. Maybe I dozed a little. 

Suddenly I heard a most peculiar sound. It was not, 
yet it was, a voice. Something trembling, resonant, yet al- 
most shrill about it made it different from any vaice I 
have ever heard. Yet it certainly was a voice, notwith- 
standing. Wondering, I looked about the room. No one 
was near me, nor in sight. More mystified than ever, | 
was on the point of rising to investigate, when I looked 
again toward the telephone; and yes, I was not mistaken, 
the voice proceeded from there. Too much surprised to 
move, this is what I heard: 

“Yes, it is 1 who am speaking. Do not be astonished. 
Even telephones have to express their feelings, sometimes. 
I am in trouble now, and need your advice and help. 

“A long time ago, before I was born; or as you would 
say, before I was made, a quantity of different parts of 
telephones like myself, were lying together in the assembly 
room of a factory. Some were real nice and friendly, but 
others were very disagreeable. They were continually 
quarreling and in trouble with everybody else and even 
among themselves. All my parts were harmonious and 
good, and easy to get along with; but next to them on the 
bench was a set of parts that were very disagreeable and 
inferior. All my parts hoped they would be returned to 
the shop to be made over, as such bad parts often are; 
but the foreman was busy and the workmen were careless, 
so that when I was put together, I found another tele- 
phone, outwardly just the same as myself, lying on the 
bench beside me. . 

“T felt so good to be all together and able to see and 
hear what was going on, that I spoke to my neighbor, and 
congratulated it on being born into this happy world. Can 
you imagine how my young sensibilities were hurt, when 
I was told to mind my own business, and not to speak to 
anybody until I was introduced? It hurt me very much 
to have that telephone rebuff me in that way, especially 
as we did not need an introduction, since many of our 
parts were near relations; and our backboards were 
brother and sister, taken from the same parent tree. 

“Of course, after such a frigid reception, I could not 
be friendly again, so I just drew back into myself and was 
very reserved, indeed, all the time we were together in 
the shop. When we went to the testing room, I endured 
the ordeal first. When the inspector had finished with me, 
I was so jarred up and so nervous that I almost broke 
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down and gave up trying to be a good telephone. You 
have no idea how very unpleasant it is to have someone 
pulling and hauling you about; tightening and loosening 
screws, and all the while yelling ‘Hello! Hello! Hello, 
hello, hello!’ into your ears until you can’t hear yourself 
think. It was such an awful experience, that I shall try 
never to have anything ail me any more. I think I 
would die if I had to go back to that place again. They 
call it the hospital, and they operate on you and do all 
kinds of things to you if there is anything wrong with 
your system. 

“But to go back to my story, I had a bad headache 
when I left the hands of the inspector, and my overwrought 
nerves were all unstrung. It made it doubly trying, there- 
fore, to have that other wicked telephone say to me, ‘Well, 
you failed to pass and will have to be made all over; they 
will change a lot of your parts and throw the old ones 
away. I was so discouraged that I could have cried. 
The worst of all, it was a horrid lie, and after I had lain 
for three days of terrible anxiety in the storeroom with 
none of my friends anywhere near me, I was lifted up, 
expecting every minute to be torn to pieces, and was taken 
in a wagon to your office here, where I suddenly knew 
that my greatest ambition was to be realized, that I was 
to be put to work at last. How happy I was, and how 
proud when the installation man wrote out his O. K. and 
told his assistant that I was a ‘Daisy, and one of the 
prettiest acting phones’ he had ever put in. I resolved 
then and there always to be good, especially so, since every- 
thing is so very homelike and sociable here; so much nicer 
than it would be in a dirty office or factory, where you 
are kept busy all day, and are afraid of the rats all night. 
I think I was very good for over three months, I never 
heard a complaint. Then something happened that up- 
set me and wrecked all my happiness. Do you remember 
the time that you got a call from Sharpe & Forcer, the 
lawyers, about the accident that happened to a little boy 
on the elevated last summer? Do you remember what 
you said about me? I remember. When you took 
down the receiver and said ‘Hello,’ for the first time 
since I came to you I could not answer promptly; and 
when I did answer my receiver was so weak that I 
could hardly make you hear. You said, ‘Confound this 
telephone. What is the matter with it anyhow? I will 
get the thing fixed to-morrow.’ Only when you rang off 
did I recover my nerves, for the telephone in Sharpe & 
Forcer’s office, the one known in the book as 2647 Main, 
is the same old telephone that caused me so much worry 
and trouble at the shop. It recognized my voice at once, 
and began saying such nasty things to me that I was 
fairly paralyzed for the minute, and could not do my work 
at all. It was such a relief when you rang off, but I have 
been so nervous since then that every time anyone cam«c 
near me, I was afraid they would call for Main 2647. I 
have almost been driven to nervous prostration, and a 
complete breakdown all around. 

To-day your assistant came in and did cali that num 
ber. He is such a pleasant young man, that I have always 
tried to please him; bui when he asked for Main 2647 I was 
too badly frightened to do anything. He wanted to 
speak to Miss Summers, who, it seems, has just been 
employed as stenographer for Mr. Sharpe. Often I had 
seen her picture, and I knew her name from seeing letters 
which she had written to Mr. Blake. They were engaged 
to be married, but had had some little quarrel; conse 
quently had not met for several days. All this I heard 
Mr. Blake say. It made him so miserable that he deter- 
mined to call her up and tell her that everytiiing was his 
fault. but when he asked for the number I-got so rattled, I 
could not talk straight. Main 2647 began to scold me 
again, and when I heard Miss Summers’ veice trembling 
over the wire, I made it sound very harsh indeed, through 
my receiver. Mr. Blake would not believe it was her 
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voice at all, and said, ‘No, I don’t want to talk to you, I 
want to talk to Miss , and then my wire got crossed 
with another wire and somebody said, ‘Ring off, you don't 
know how to use a telephone anyhow,’ and-Miss Summers 
thinking it was Mr. Blake, rang off. When I got myself 
together a few minutes later, and he called her up again, 
she had gone home. When he hung up the receiver, he 
looked as if he had lost his last friend. You see, he 
thought she went home to avoid talking to him. I know 
she was just crying her eyes out. He has gone out some- 
where, and I am afraid he will drown himself or do some 
other dreadful thing. Oh, why am I so weak and so foolish! 
It was all my fault. I ought not to have paid any attention 
to that wicked old Main 2647. What can I do? What 
can I do? Their happiness is wrecked for life and it is all 
my fault. I am so miserable and so unhappy. Won't you 
try to get things straightened out?” And the poor tele- 
phone actually shivered with the current of its emotion. 
It shivered so noticeably that its bells seemed to vibrate 
with its sorrow and tinkled faintly like falling tears. Was 
that a tinkle only? No, it was a decided ring. I arose 
from my chair and went over to the telephone. 

“Hello,” said I. 

“Hello, is this Dr. Brown?” 

“Ves.” 

“This is Mrs. Summers, please come over to our 
house right away, Mary is very ill and almost in hysterics, 
do come at once.” 

“I will be over there immediately, good-bye,” and I 
was off to visit my patient. Perhaps it was all imagination, 
but I think the fact that I took along with me Mr. Blake, 
whom I met just as I was leaving my door, did my patient 
more good than the quieting draught I gave her. At any 
rate she was almost well when I left the two young people 
together. 

When I re-entered my office, I am sure the telephone 
fairly strained from the wall to hear the result of my 
visit. I am equally sure that when I said, “She is all right 
now, they are together and understand everything,” the 
telephone’s bells shone more brightly, like two big happy 
eyes, in the shadow. A part, at least, of an honest heart’s 
woes were over. 

I have often wondered since that time how the trouble 
with Main 2647 resulted, but I have never been able to 
hear my telephone’s voice again. I am sure, however, that 
it will tell me some time the rest of the story. 








TRADE NOTES. 


THE HAINES & NOYES COMPANY, Chicago, 
has been awarded a contract for a complete intercommuni- 
cating telephone system, to be installed in the offices of 
the Great Western Railroad at Chicago. 


THE NATIONAL AUTOMATIC TELEPHONE 
COMPANY of Chicago has just completed the installation 
of its system in the yards of the C. & A. R. R. Co., at Bloom- 
ington, Ill., and Kansas City, Mo. A national system has 
also been put in for the Carnegie Company. 


SOUND WAVES, a monthly telephone publication 
which finds its way to our desk regularly, is full of good 
things. The December issue has some articles of unusual 
merit, and withal it is a bright, snappy journal. It is pub- 
lished by the Electrical Publishing Company, 71 West Jack- 
son Boulevard, Chicago. 


AMERICAN COMPOUND COMPANY, manufac- 
turer of A. B. C., a battery compound designed to take the 
place of sal ammoniac, desires to announce that the offices 
of the company are now located at 347 South Canal 
Street, Chicago. The company reports sales as doubling 
every month. They will be glad to furnish descriptive 
pamphlet upon application. 


Telephowy~ 


THE CENTURY TELEPHONE CONSTRUCTION 
COMPANY of Cleveland, Ohio, reports a very heavy sale 
of its apparatus during 1900, and sees no reason why I9QoI 
should not be the banner year for telephone manufacturers. 
The Century Company will shortly put some entirely new 
apparatus on the market. 


THE CENTRAL ELECTRIC COMPANY, Chicago, 
reports a very satisfactory business during 1900, and be- 
lieves the new year will be the most prosperous one ever 
known in the electrical business. The company is at all 
times prepared to fill orders promptly, and carries a full 
line of telephone supplies. 


THE AMERICAN TOLL TELEPHONE COM- 
PANY of Cleveland, Ohio, manufacturer of automatic tele- 
phone pay stations, is doing a heavy business in this line of 
apparatus. The company’s product is being widely adopted 
by both the independent and Bell companies. Descriptive 
matter will be sent on request. 

THE AMERICAN ELECTRIC FUSE COMPANY, 
345-347 South Canal Street,.Chicago, has now in press a 
booklet describing the construction and use of all its pro- 
tective and other devices. This is full of meat for telephone 
men. It will be sent free on application to anyone request- 
ing same. 

THE EUREKA ELECTRIC COMPANY, Chicago, 
has just been awarded contracts for telephone apparatus 
to be used by the Argentine government. It is claimed this 
is one of the largest telephone contracts ever closed by an 
American manufacturer. It was awarded in competition 
with Swedish, German and English manufacturers. This 
company has just issued a new catalogue of its twentieth 
century apparatus, which will be sent free upon request. 


THE HAINES & NOYES COMPANY announces 
the opening of its new sales department, 515 The Rookery, 
Chicago. ‘The company has recently placed a new line of 
telephone apparatus on the market, including exchange and 
toll line equipment, intercommunicating systems, etc. The 
company is agent for the National Autophone Company’s 
fire and police patrol signal systems. The complete product 
of the company is illustrated and described in its new cata- 
logue, No. 13, which will be mailed upon request. 

THE NUNGESSER ELECTRIC BATTERY COM- 
PANY, Cleveland, Ohio, reports a large business during 
the past year in its new “1g00” dry battery, which has 
been adopted by leading telephone manufacturers as well 
as many of the large operating companies, both Independ- 
ent and Bell. The export business on these batteries has 
been very heavy. These, with the domestic orders, have 
necessitated larger factory facilities, which have been ob- 
tained. The company will send its descriptive matter on 
request. 


ROTH BROS. of Chicago report an extensive busi- 
ness in its battery chargersandringers for telephone switch- 
board work. Recent telephone exchanges equipped with 
Roth Bros. & Co. apparatus are at Rochester, N. Y., Akron, 
Ohio, St. Joseph, Mo., Aurora, Ill., and others. Machines 
now under construction are for exchanges at San Antonio, 
Texas, Williamsport, Pa., Cleveland, Ohio, East Liverpool, 
Ohio, Scranton, Pa., Columbus, Ohio, and Mendota, IIl. 
Descriptive bulletin of their machines can be had upon ap- 
plication. e 


THE CHICAGO TELEPHONE SUPPLY COM- 
PANY reports a larger number of sales for December than 
for any previous month. Further, the sales for 1900 exceed 
by seventy-five per cent the sales of any previous year. This 
enormous increase is attributable to the ever-increasing pop- 
ularity of Chicago bridging telephones. The Chicago Tele- 
phone Supply Company believes in lamination and have 
provided laminated armatures and laminated magnets for 
all bridging generators. The Chicago express switch- 


board also comes in for its share in the increase of sales. 
Eleven of these boards have been sold to one company 
for its various exchanges during the last six months. 

THE INDEPENDENT TELEPHONE SUPPLY 
COMPANY of Chicago reports a very satisfactory amount 
of business during the year and states that it believes the 
year Igor will be better than any previous one. This com- 
pany makes a specialty of construction material, such as 
galvanized wire, strand and guy wire, Crosby clips, Boston 
cable hangers, turnbuckles, Stombauch guy anchors, pole 
ig cross-arm braces, eyebolts and other material in this 
ine. 

THE AMERICAN ELECI2IC TELEPHONE 
COMPANY of Chicago has just presented to the trade a 
telephone of entirely new and unique design. It is neat in 
appearance, occupies small space and is said to embody 
all of the salient points of the larger and more clumsy 
models. It is equipped with a new type powerful transmit- 
ter, with concealed cord, and double pole receiver (hard 
rubber shell), a new magneto bell, long lever switch hook 
with genuine platinum contacts. It is furnished with dry 
batteries of long life and is claimed to be the most attractive 
and efficient telephone ever offered to the public. It should 
be seen to be appreciated. 

SUN ELECTRIC MANUFACTURING COM- 
PANY, Philadelphia, has ready for the market a full line 
of exchange apparatus, which is claimed to be entirely 
original over anything heretofore offered. The company 
is the owner of all the patents of Messrs. Clement & 
Gharky, and in addition has applications pending, and 
many of them allowed, which, when issued, will make it, 
we are informed, one of the foremost and largest posses- 
sors of patented inventions in the country. In preparing 


its apparatus the scope of work has been extended over 
most of the field. Cable work of special nature, relay work 
for long-distance lines, many novel forms of exchange 


switchboards, both large and small, for magneto or com- 
mon battery operation, fifteen different types of exchange 
systems to meet various conditions, all being either 
patented or covered by allowed claims. 

Some of the company’s work done in the laboratory 
is extremely interesting, and is said to be of a nature to 
produce a marked effect upon the progress of the art. 

The Sun’s factories are all newly equipped with mod- 
ern machinery and are located at Memphis and Tioga 
streets, Philadelphia. The company will be glad to corre- 
spond with prospective buyers of exchange equipment. 

THE WESTERN TELEPHONE CONSTRUC- 
TION COMPANY, Chicago, reports that during the past 
eight months, under its new organization and management, 
it has done a most successful business. In this short time 
it secured contracts for large exchange multiple equipments 
to be installed in Pottsville and Williamsport, Pa., Corsicana, 
Texas, Greenboro, N. C., and Binghamton, N. Y. In ad- 
dition to the contracts named it has also recently shipped a 
200-line Western express switchboard to J. P. Helfenstein, 
Ashland, Pa., and has booked orders for 1oo-line Western 
express switchboards for the Columbia Telephone Company, 
Columbia, Pa., Mutual Telephone Company, Greenfield, 
Ohio (for Leesburg, Ohio), J. B. Rhodes, Zanesville, Ohio, 
Lancaster , Telephone Company, Lancaster, Ky., and smaller 
orders for‘other points. Large orders for telephones have 
recently been filled for Leesburg and Eaton, Ohio; also an 
additional order for telephones from the Chicago and Alton 
Railroad, for their lines between Chicago and Blooming- 
ton. Orders for the new Western express, No. 3, bridging 
telephones are very satisfactory. The strength and size of 
generators and the good ringing qualities of these instru- 
ments have caused their adoption by many farmers’ lines 
and long-distance companies. To its many customers and 
friends the “Western” sends its greeting, wishing all a pros- 
perous New Year. 
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cal Engineering department kindly consented to assist 
and together several observations were made, which will 
have a bearing upon all our future trials. 

Fifteen cells, reading twenty-two and one-half volts, 
were used in each talking set. The day before, the ex- 
periment came to a sudden end by the freezing of the 
moisture condensed in the transmitter. This was obviated 
next day by a thin rubber being stretched over the mouth- 
piece. 

We first noticed a severe scratching in the receivers, 
which was attributed to the running water. This was very 
wrong, however. Soon we were able to pick up distinctly 
a telegraph ticking, which apparently would have been 
easy to read. The nearest telegraph line was one half 
mile. Possibly the river is the common return. 

A volt meter noted 9-10 of a volt earth current, which 
was constant. The ammeter noted its current value to be 
30x.000061 amperes. We tried to use this for a talking 
current, but failed. 

A whistling into the opposite transmitter increased the 
current in this receiver loop to 34x.000061 amperes, show- 
ing the slight difference between the conductive and in- 
ductive value, and the value of the current already present. 

Ordinary conversation caused a current value of rang- 
ing from 38x.000061 to 54x.000061 amperes, the latter 
being caused by loud, angry talk. 

The above shows the. small amount of current used 
between limits of easy and angry conversation, having a 
ranging value of 24x.000061, amperes. 

The following figures, show the transmitting currents: 

Fifteen cells. read 22% volts. The loop including 
transmitter batteries, 400 feet of copper wire and earth, or 
water, return had a resistance of 150 ohms, apparently fig- 
ured on a basis of 43-300 of an ampere flowing. 

The amount, 43-300, or 1-7, is well within the safe 
limits of transmitter heating and shows that we could have 
used 45 volts in the river experiment, and yet come within 
safe limits of heating. In this circuit, the transmitter is 
used a great deal less than in ordinary service. A trans- 
mitter could stand at least a half ampere of current in 
these conditions, showing that we could have used more 
than 45 volts. Twenty-two and a half volts gave good re- 
sults in transmission, voices were easily distinguished, con- 
versation made without effort, and side talk could even 
be distinguished. 

I think the Harriet experiment failed not so much 
on account of fluctuating earth currents, but on account 
of lack of voltage. Being one mile apart, the parallel wires 
were goo feet long. This would give probably a resistance 
of 300 ohms. To generate at least 1-7 of an ampere in the 
transmitting circuit would demand a pressure of 45 volts, 
or even 90 volts would have been safe. The transmitting 
current should not be below 1-7 of an ampere to give good 
results. 

The river experiment showed the possibilities of 
wireless telephony by its clearness of transmission and 
demonstrated a line of action which will be followed out, 
as time permits. Let the length of the parallel wires be 
one-fifth or one-fourth the distance between them. To 
talk a mile clearly, a length of 1,000 or 1,300 feet would 
be necessary, and particularly should the battery strength 
be increased directly as the length increases. For instance, 
on a 400-foot length, 22%4 volts were used. For 1,000 or 
1,300 feet, 60 to 75 volts would be necessary. These state- 
ments are only based on results so far. Such battery 
strengths may be too much. Five volts would transmit the 
voice, but 10 and 15 and 22% would respectively do bette:. 
No doubt 15 or 20 volts will effect transmission a mile 
but the whole trend of the work so far seems to 
demand higher voltage as the length increases. Just as 
high as possible without current damage to the trans- 
mitter. 





